With the FWTP in place, The Wink — Culberson — Yucca Drive Loop could still withstand an increase above current
load projections. Figure 16 below shows the FWTP under these conditions with the same N-1-1 contingency. This
means that the FWTP will not only resolve the current issues of voltage collapse and load loss, but will also provide
ample transmission capacity for load growth well into the future.
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Figure 16 — Dynamic Voltage Response of Wink — Culberson ~ Yucca Drive Loop for N-1-1 contingency — Far West Texas Project

With no 345 kV source into The Barrilla Junction Area, AEP studies show that the remaining 69 kV and 138 kV lines
in the Barrilla Junction Area that have not been addressed by the Barrilla Junction Area Improvement Project would
need to be rebuilt. This equates to more than 170 miles of existing 69 kV and 138 kV transmission lines.

While rebuilding the existing corridor of transmission lines in The Barrilla Junction Area would address the thermal
overloading concerns, this alternative does not provide a new transmission path into The Barrilla Junction Area for
any new solar generation in the region to interconnect. Additional new source paths may be needed in the area to
accommodate growth beyond what has been studied. AEP studies have also shown the 345 kV option to perform
better under the same contingency and dispatch scenarios as this alternative and provides for additional transfers
on the existing Ft. Stockton Plant — Rio Pecos paths.

American Electric Power Service Corporation | Oncor Electric Delivery Company LLC
Far West Texas Project
CDW BRK PMB KAD MDW GAR DEK MYT | 04/20/2016
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Conclusion

The joint decision by AEP and Oncor to construct the Far West Texas Project will provide a backbone 345 kV
infrastructure to support load growth, support voltage, improve system protection issues and provide pathways for
new generation interconnects in the region southwest of Odessa. The Far West Texas Project will help support
transmission voltage in the Delaware Basin area both pre- and post-contingency by providing a strong source into
an area that is primarily served by 138 kV and 69 kV transmission lines, and addresses reliability issues for AEP,

Oncor and other TSPs.

Additionally, the Far West Texas Project would also allow flexibility for future 345 and 138 kV lines, future
autotransformers, and additional connections between TSPs as needs dictate. It is the best overall solution to
create a resilient transmission system in Far West Texas, an area that is expected to have substantial future load

growth and generation penetration.

American Electric Power Service Corporation | Oncor Electric Delivery Company LLC
Far West Texas Project §

CDW BRK PMB KAD MDW GAR DEK MYT | 04/20/2016
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June 21,2017

Mr. Robert W. Bradish

Vice President, Grid Development
American Electric Power

700 Morrison Road

Gahanna, OH 43230

Mr. Paul M. Bell

Senior Manager System Planning
Oncor Electric Delivery

2233-B Mountain Creek Parkway
Dallas TX 75211

Kristian M. Koellner, PE
Director, Transmission Planning
Lower Colorado River Authority
P.O. Box 220

Austin, TX 78767-0220

RE: Far West Texas project

On June 13, 2017 the Electric Reliability Council of Texas (ERCOT) Board of Directors
recommended the following Tier 1 transmission project as needed to support the reliability of the
ERCOT Regional transmission system:

Far West Texas project:

o Expand the Riverton Switch Station to install a 345 kV ring-bus arrangement with two
600 MVA, 345/138 kV autotransformers

o Construct a new approximately 85-mile 345 kV line on double-circuit structures with
one circuit in place, between Moss and Riverton Switch Station. Add a second circuit
to the existing 16-mile Moss Switch Station — Odessa EHV 345 kV double-circuit
structures. Install 345 kV circuit breaker(s) at Odessa EHV Switch Station. Connect
the new circuit from Riverton Switch Station and terminate at Odessa EHV Switch
Station to create the new Odessa EHV — Riverton 345 kV line

e Expand the Solstice Switch Station to install a 345 kV ring-bus arrangement with two
600 MVA, 345/138 kV autotransformers

o Construct a new approximately 68-mile 345 kV line from Solstice Switch Station to
Bakersfield Station on double-circuit structures with one circuit in place

ATTACHMENT NO. 7
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Additional details on this project are included in the Attachment A to this letter.

This project was supported throughout the ERCOT planning process, which included participation
of all market segments through the ERCOT RPG. ERCOT’s recommendation to the Board was
reviewed by the ERCOT Regional Planning Group and the ERCOT Technical Advisory Committee
(TAC). ERCOT staff looks forward to the successful completion of the work and is ready to assist
you with any planning and operations related activities.

Should you have any questions please contact me at any time.

Sincerely.

—

&L/—_\

D. W. Rickerson
Vice President, Grid Planning and Operations
Electric Reliability Council of Texas

cc:
Shawnee Claiborn-Pinto, PUCT
Bill Magness, ERCOT

Cheryl Mele, ERCOT

Warren Lasher, ERCOT

Jeff Billo, ERCOT

Prabhu Gnanam, ERCOT

502



ERCOT Public REPORT

ercot>

ERCOT independent Review of the AEPSC and Oncor
Far West Texas Project

Version 1.0

ERCOT May 2017

503



ERCOT Independent Review of the AEP and Oncor Far West Texas Project ERCOT Public

DocumentRevisions
Date Version Description Author(s)
05/23/2017 1.0 Final A. Benjamin Richardson, Ramya Nagarajan,
Ehsan Rehman, Ying Li, Yunzhi Cheng
Review ed by Prabhu Gnanam, Fred Huang
Jeff Billo
©2017 ERCOT

All rightsreserved.

504



ERCOT Independent Review of the AEP and Oncor Far West Texas Project ERCOT Public

Table of Contents

1. EXeCUlVE SUMMAIY ... e 3
2. INEFOTUCHION ... e 4
3. Study Assumption and Methodology ................cc.ccciiiiin. e 7
3.1, Study ASSUMPHON Lo e e e 7
3.1.1. Reliability CaseS .......ooooiiiiiii e s e 7
3.1.2. Transmission TOPOIOGY ...ttt 7
3.1.3. Study Case Loads and Potential Loads ..............ccoooooiiiii e, 8
3.1.4. GENEIAtION ..o e 8
3.1.5. NO SOlar SCENAMNOS ...ttt et 8
3.1.6. Capital Cost EStimates.............cooiiiiiiiiies e S
3.2. Crteria for VIolations ... 9
3.3, StUAY TO0IS. .ot e 9
4. ProjeCt N ..o e e e e 10
5. Project OptionS ... e 14
51, iInitial Options ... e 14
5.2, Short-Listed OPtioNS ..o 14
6. Steady-State Performance of Short-listed Options ...................coo e 17
7. Voltage Stability Analysis............ ... o e e 18
8. EConomiC ARAIYSIS.... ..o e 19
9. Final Options COMPATISON .....oooiiiiiiii i ettt 20
9.1. Final Steady-State Performance Test...................coiiiiiiiiii s 20
9.2, Dynamic PerfommMante .. ... 21
10. Sensitivity STUAIES.........coooiiiie i 22
10.1. Generation Sensitivity Analysis.............coooiiiiiiii 22
10.2. Load Scaling Impact AnalysSis ... 24
11 CONCIUSION .o e e 25
12. Designated Provider of Transmission Facilities....................cccooiiiiivinn i 26
13 APPENAIX ... e 27
13.1. Base Case Violations — Steady State ... ................. ... PO 27
13.2. OptioNs DIagramsS.......ccoouuiiiiii e e e 27
13.3. Steady State Violations of Project Options...............coooiiiiii 27
13.4. Violations — Generation Sensitivity Analysis............coooviiiniiiiiiiii 27

© 2017 ERCOT
All ights reserved.

505



ERCOT independent Review of he AEP and Oncor Far West Texas Project ERCOT Public

13.5. Dynamic Analysis ReSURS ... 27

© 2017 ERCOT
All ights reserved 2

506



ERCOT Independent Review of the AEP and Oncor Far West Texas Project ERCOT Public

1.  Executive Summary

Ower the past several years the load on the Wink — Culberson — Yucca Drive 138 kV transmission loop
(“Culberson loop”) and the load in the Barilla Junction area have experienced high load growth. Oncor
has projected annual load growth rates as high as 11% over the next five years on the Culberson loop.
Additionally, both areas, located in Far West Texas, have had an increase in requests for generator
interconnections. Ower 1,600 MW of solar resources are expected to come online in Pecos and
Southwest Upton Counties between 2016 and 2020.

On April 20, 2016, Oncor and AEPSC submitted the Far West Texas Project (FWTP) to the Regional
Pianning Group (RPG) to address the transmission needs both in the Culberson loop area and the
Barilla Junction area. The proposed project was estimated to cost $423 million and classified as a
Tier 1 project. The proposed in-senice date range for the FWTP was 2021-2022.

Based on the FWTP proposal, ERCOT completed this independent review to determine the system
needs and address those needs in a cost-effective manner while providing the flexibility to meet
potential load and generating capacity growth in thisregion. ERCOT also performed sensitivity studies
in compliance with the ERCOT Planning Guide.

Based on the forecasted loads and scenarios analyzed, ERCOT determined that there is a reliability
need to improve the transmission system in Far West Texas. After consideration of the project
alternatives, ERCOT concluded that the upgrades identified in Option 2 meet the reliability criteria in
the most cost effective manner and have multiple expansion paths to accommodate future load growth
in the area of study. Option 2 is estimated to cost $336 million and is described as follows:

= Expand the Riverton Switch Station to install a 345 kV ring-bus armangement with two 600 MVA
345/138 kV autotransformers

= Construct a new, approximately 85-mile, 345 kV line on double-circuit structures with one circuit
in place, between Moss and Riverton Switch Station, Add a second circuit to the existing 16-
mile Moss Switch Station — Odessa EHV 345 kV double-circuit structures. Install 345 kV circuit
breaker(s) at Odessa EHV Switch Station. Connect the new circuit from Riverton Switch Station
and terminate at Odessa EHV Switch Station to create the new Odessa EHV — Riverton 345 kV
Line

= Expand the Solstice Switch Station to instail a 345 kV ring-bus arangement with two 600 MVA,
345/138 kV autotransformers

= Construct a new, approximately 68-mile, 345 kV line from Solstice Switch Station to Bakersfield
Station on double-circuit structures with one circuit in place

Although this option is not the exact configuration included in the FWTP proposal, it is a subset of that
configuration with two autotransformer additions. ERCOT has determined that the altemative
transmission expansion option, Option 2, will provide the most cost-effective configuration to meet the
load forecast deweloped from contractual agreements. It will also allow a number of different possible
expansion options that could augment the Far West Texas transmission grid load senving capability
beyond the forecasts deweloped exclusively from committed load additions.

©2017 ERCOT
Al fights reserved. 3
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2. Introduction

Ower the past seweral years the Far West Texas Weather Zone has experienced high load growth.
Between 2010 and 2016 the average annual growth rate was roughly 8%. This strong growth rate
was primarily driven by increases in oil and natural gas related demand. The most recent ERCOT 900
percentile summer non-coincident peak load forecast projects an average annual Far West Weather
Zone growth rate of about 2.4% between 2016 and 2020.

Figure 2.1 shows historic and projected summer non-coincident peak load lewels for the Far West
Weather Zone.
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Figure 2.1: Far West Weather Zone historic peak load and ERCOT 90" percentile summer non-
coincident peak load forecast
The Transmission Senice Providers (TSPs) in the area including Oncor, TNMP and AEPSC hawe also
identified high load growth rates concentrated in the Delaware Basin area. Oncor has projected annual
load growth rates ranging as high as 11% over the next five years within a portion of the Far West
Weather Zone, including Culberson, Reeves, Loving, Ward and Winkler Counties, based on
committed customer load requests.

The area southwest of Odessa, served by the 69 kV and 138 kV lines between Permian Basin, Barilla
Junction, Fort Stockton Plant, and Ric Pecos stations (“Barilla Junction area”) has seen increased
foad growth along with solar generation dewelopment. AEPSC has projected that the Barilla Junction
area load will grow to over 500 MW by 2021 with over 160 MW being served by the Yucca Drive —
Barilla Junction 138 kV line alone. There are ower 1,600 MW of solar resources that meet the
conditions of Planning Guide Section 6.9 for inclusion in the base cases and that are expected to come

online in Pecos and Southwest Upton Counties between 2016 and 2020. These generators are listed
in Table 2.1.

©2017 ERCOT
Ail nghts reserved 4
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Table 2.1 Solar Generation coming online in Pecos and Upton between 2016 and 2020

INR Project Name Fuel | Projected COD | Total Capacity | County
12INROO59b Barilla Solar 1B Solar 7/1/2016 7 Pecos
16INRC0O48 RE Rose Rock Sotar Solar 10/31/2016 160 Pecos
16INROO73 East Pecos Solar Solar 12/1/2016 120 Pecos
16INROOGS Castle Gap Solar Solar 11112017 117 Upton

15INR0OO70_1 West Texas Solar Solar 2/1/2017 110 Pecos
15INR0O045 Riggins Solar Solar 2/16/2017 150 Pecos
15INROO70_1b Peari Solar Solar 4/28/2017 50 Pecos
16INRO065b SP-TX-12-Phase B Solar 8/15/2017 120 Upton
16INROO65a Castle Gap Solar 2 Solar 9/6/2017 63 Upton
17INRO020a RE Maplew ood 2a Solar | Solar 10/1/2018 100 Pecos
16INRO114 Upton Solar Solar 12/1/2018 102 Uoton
15INROO59 Pecos Solar | Solar 1/1/2019 108 Pecos
17INRO020b RE Maplew ood 2b Solar | Solar 5/16/2019 200 Pecos
17INR0020c RE Maplew ood 2c Solar | Solar 1/1/2020 100 Pecos
17INR0O20d RE Maplew ood 2d Solar | Solar 7/15/2020 100 Pecos

On April 20, 2016, Oncor and AEPSC submitted the Far West Texas Project (FWTP) to the Regional
Planning Group (RPG) to address the transmission needs both in the Barilla Junction area and the
Wink — Culberson — Yucca Drive 138 kV transmission loop (“Culberson loop”). This project was
estimated to cost $423 million and was classified as a Tier 1 project. Figure 2.2 shows the proposed
FWTP. The major components of this project proposal were:

A new 101-mile Odessa EHV — Riverton 345 kV line on a double circuit structure with a single
circuit installed

Expansion of the Riverton Switch Station to install a 3-breaker 345 kV ring-bus arangement
with one 600 MVA, 345/138 kV autotransformer

Expansion of the Solstice Switch Station to install a 3-breaker 345 kV ring-bus ammangement with
one 675 MVA, 345/138 kV autotransformer

A new 66-mile Riverton — Solstice 345 kV line on a double circuit structure with a single circuit
installed

A new 345 kV Lynx Switch Station with a 5-breaker 345 kV ring-bus arrangement and one 675
MVA, 345/138 kV autotransformer

A new 59-mile Solstice — Lynx 345 kV Line on a double circuit structure with a single circuit
installed

A new 9-mile Lynx — Bakersfield 345 kV Line on a double circuit structure with a single circuit
installed

© 2017 ERCOT

All fights reserved. 5
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Figure 2.2: Proposed Far West Texas Project

Based on the FWTP proposal, ERCOT completed this independent review to determine the
systemneeds in the Barilla Junction and Culberson loop areas and address those needs in a cost-
effective manner while providing the flexibility to meet potential load and generating capacity

growth in this region.

© 2017 ERCOT

All dights reserved.
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3. Study Assumption and Methodology

ERCOT performed studies under various system conditions to evaluate the system need and identify
a cost-effective solution to meet those needs in the area. The assumptions and criteria used for this
review are described in this section.

3.1. Study Assumption

The primary focus of this review are the Barilla Junction Area and Wink — Culberson — Yucca Drive
loop transmission system.

Figure 3.1 shows the system map of the study area. The Barilla Junction and Culberson loop areas
are highlighted in rectangles.
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Figure 3.1: Transmission System Map of Study Area
3.1.1. Reliability Cases

The following starting cases were used in the study:

= The 2021 West/Far West (WFW) summer peak case from the 2016 RTP (based on the 2015
Steady State Working Group (SSWG) cases)

= The 2022 Dynamic Working Group summer peak flat start case
3.1.2. Transmission Topology

The starting case was modified based on input from AEPSCand Oncor to include topological changes,
switched shunt additions and load additions in the study area. AEPSC provided system changes to

the 138 kV line from Pig Creek to Yucca Drive via Gas Pad Tap. This section was upgraded to 966
MVA. The changes also included a switched shunt device at Hackberry Draw Tap 138 kV substation.

Oncor also provided topological updates to the Wink — Culberson — Yucca Drive loop. The changes
included the new Riverton and Mentone substations, and a new Riverton-Mentone-Sand Lake 138 kV
line along with other new buses and branches to accommodate new load additions in the Culberson
loop. The changes also included a switched shunt added to the Whiting Oil 138 kV bus.

© 2017 ERCOT
Al fights reserved. 7

511



ERCOT Independent Review of the AEP and Oncor Far West Texas Project ERCOT Public

3.1.3. Study Case Loads and Potential Loads

The TSPs also provided data which increased the load in the Barilla Junction and Culberson loop
areas. The original Oncor and AEPSC RPG submittal data included about 425 MW of load in the
Culberson loop area and 511 MW in the Barilla Junction area by year 2021. These projections were
later modified by Oncor to include additional confirmed load contracts for the Culberson loop during
the ERCOT independent review. AEPSC also provided updated load information for the Barilla
Junction area and some of the loads originally designated as conforming were modified to be non-
conforming. After all the changes were incorporated the "Study Case” for 2021 had a total projected
load of 533 MW along the Culberson loop and 511 MW of total load in the Barilla Junction area. Both
AEPSC and Oncor met with ERCOT and shared information on the signed customer agreements and
confirmed these proposed load additions.

Sensitivity cases were also created to reflect higher load projections from Oncor and AEPSC. These
cases contained additional customer ioad requests that did not yet have firm commitment at the time
of this independent review. To reflect this “Potential” load growth, the load was increased by 277 MW
in the Culberson loop and 57 MW in the Barilla Junction area abowe the Study Case load. The total
load in the Potential Load Case was approximately 810 MW and 568 MW in the Culberson loop and
Barilla Junction area, respectively, for the Potential Load sensitivity.

3.1.4. Generation

Planned generators in the Far West and West Weather Zones that met Planning Guide Section 6.9
conditions for inclusion in the base cases (according to the 2016 October Generation Interconnection
Status report), which were not included in the RTP cases, were added. The added generators are
listed in Table 3.1.

Key assumptions applied in this study include the following:

= Wind generation in West and Far West weather zones were set to have a maximum dispatch
capability of 2.6% of their rated capacity. This assumption was in accordance with the 2016
Regional Transmission Plan Study Scope and Process document’.

= Solar generation was set at 70% of their rated capacity in accordance with the 2016 Regional
Transmission Plan Study Scope and Process document.

Table 3.1 Added Generators That Met Planning Guide Section 6.9 Conditions (2016 October GIS report)

GINR Number Project Name MW Fuel County Weather Zone
16INR0023 BNB Lamesa Solar (Phase I) 102 Solar Daw son Far West
16INR00O65a Castie Gap Solar 2 63 Solar Upton Far West
17INR00202a RE Maplew ood 2a Solar 100 Solar Pecos Far West
17iNRO020b RE Maplew ood 2b Solar 200 Solar Pecos Far West
17INR0020c RE Maplew ood 2¢ Solar 100 Solar Pecos Far West
17INR0020d RE Maplew ood 2d Solar 100 Solar Pecos Far West
15INRO0O61 Solaire Holman 1 50 Solar Brew ster Far West

3.1.5. No SolarScenarios

The Far West and West Weather Zones hawe a significant amount of solar generation, and the
maximum output of solar generation modeled in the Study Case and the Potential Load Case was

! http:/iwww.ercot.com/contentiem/key_documents_lists/777302016_RTP_Scope_Process_v1.3_clean.pdf

©2017 ERCOT
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1,340 MW based on limiting the dispatch to about 70% of maximum capacity (maximum capacity was
about 1,912 MW). To study system conditions when solar generation is not awilable, a 9:00 pm
summer peak load condition case was created for both the Study Cases and Potential Load Cases.
To create this “No Solar” peak condition, the load in the Far West Weather Zone was reduced by 6%
based on a review of the historic Far West Weather Zone summer peak conditions from 2014-2016 at
the time of peak and at 9:00 pm when the sun has set and solar generation output is expected to be
near zero. Therefore, the load was scaled down in the Far West Weather Zone to reflect expected
demand conditions at 9:00 pm for the “No Solar” scenarios.

3.1.6. Capital Cost Estimates

Capital costs estimates for transmission facilities were provided by Oncor, AEPSC and LCRA TSC.
These cost were provided for individual transmission facilities and ERCOT used those values to
calculate total project costs for various project options.

3.2.

Criteria for Violations

All the violations identified in this report used the criteria described in this section.

All 100 kV and above busses, transmission lines, and transformers in the study region were monitored
(excluding generator step-up transformers).

Thermal violation

- Use Rate A for Normal Conditions

- Use Rate B for Emergency Conditions

Voltage violation criteria

- 0.85 <V pu < 1.05 Normal
- 0.90 < V pu < 1.05 Emergency
- Post Contingency wltage deviations

¢ > 8% on non-radial load buses

= Voltage Stability Analysis

3.3.

- PV calculations for load transfer (Culberson loop)

Study Tools

ERCOT utilized the following software tools for the independent review of the Far West Texas Project:

PSS/eversion 33 was used to perform the dynamic stability analysis and to incorporate the TSP
changes (idevs) in the initial steady-state case

PowerWorld Simulator version 19 for SCOPF and steady state contingency analysis

VSAT version 15 was used for witage stability analysis

©2017 ERCOT
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4. ProjectNeed

ERCOT Public

The need for a transmission improvement project was evaiuated for the Study Case with both the base
case and “No Solar” scenarios. The steady state analysis results showed transmission line overloading
in the Barilla Junction area and wltage instability (unsolved contingencies) in the Culberson loop area
under N—-1 contingency analysis. The results of the steady state violations are summarized in Tables

All fights reserved.

4.1-44.
Table 4.1 2021 Thermal Overloading in the Study Region under N-1 Conditions
Bement Length (miles) Study Case No Solar
Case
16% Street TNP to Woodw ard2 138 kV ckt 1 31.8 101% 115%
Rio Pecos to Woodw ard2 138 kV ckt 1 19 No Violation 106%
Rio Pecos to Woodw ardt Tap 138 kV ckt 1 22 No Violation 106%
Tombstone to Woodw ard1 Tap 138 kV ckt 1 15.7 No Violation 106%
Table 4.2 2021 Unsolvable contingencies
# Contingency (Category) Study No Solar
Case Case
1 cai Unsolved Unsolved
Table 4.3 2021 Voltage Violations in the Study Region under N-1 Conditions
Bus Nominal Voltage (KV) | Study Case | No Solar Case
Salt Creek South Poi 138 0.873 0.893
Black River 138 0.878 0.896
Mentone SW 138 0.880 0.897
Mentcryo 138 0.885 0.898
Coalsndr 138 0.880 0.898
Sandlake 138 0.881 0.898
Sand Bend Poi 138 0.877 0.898
Culberson2 138 0.880 0.898
Orla Plant 138 0.865 0.899
Culberson 138 0.881 0.899
Culberson Wind Farm 138 0.881 0.899
Bmar 138 0.890 No Violation
Kunitz 138 0.883 No Violation
Mason (Oncor) 138 0.885 No Violation
Orla Southw est Poi 138 0.869 No Violation
Riverton 138 0.878 No Violation
Salt Creek West Poi 138 0.880 No Violation
Screw bean Tap 138 0 881 No Violation
© 2017 ERCOT
10
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Table 4.4 2021 Voltage Deviations in the Study Region under N-1 Conditions

Bus Nominal Voltage (KV) | Study Case | No Solar Case
Kunitz 138 < 8% 9.2%
Mason (Oncor) 138 < 8% 8.7%
Orla Southw est Poi 138 < 8% 9.0%
Fig Creek Tap 138 < 8% 8.6%
Riverton 138 < 8% 8.8%
Salt Creek West Po 138 < 8% 9.1 %
Screw bean Tap 138 < 8% 9.1%
Wolfbone Tap TNP 138 < 8% 10.0%
Woodw ard 1 Tap 138 < 8% 8.5%
Woodw ard 1 138 < 8% 8.5%

The unsolvable contingency identified in Table 4.2 and woltage violations listed in Table 4.4 indicated
a local witage stabiiity challenge in the Culberson loop area. The detailed steady state results for the

Study Case with and without solar can be found in the Appendix.

Figure 4.1 shows the thermal violations seen in the Study case.
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Figure 4.1: Study Case Thermal Violations in Study area
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Figure 4.2 shows the voltage violations seen in the Study case.
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Figure 4.2: Study Case Voltage Violations in Study area

Figure 4.3 shows the thermal violations seen in the No Solar case.

Figure 4.3: No Solar Case Thermal Violations in Study area

© 2017 ERCOT
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Figure 4.4 shows the witage violations seen in the No Solar case.
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e
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¥ nld St

Figure 4.4: No Solar Case Voltage Violations in Study area

Both steady state and dynamic stability analyses identified reliability issues under the NERC and

ERCOT reliability criteria.

Alf nghts reserved.
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5. ProjectOptions

To address the reliability needs in the study area, ERCOT initially examined the FWTP proposal
submitted by the TSPs in combination with nearly 40 alternatives.

5.1. Initial Options

An initial set of options (alternatives) was dewveloped to address the identified refiability criteria
violations for the Study Case while also considering an upgrade path to address potential needs in the
future. This was accomplished by beginning with the simplest 138 kV expansion altemnatives and then
expanded to address performance violations. ERCOT also attempted to minimize the project cost.
The ERCOT 2016 Long-Term System Assessment?, which identified a long-term need for a project in
the area, was also considered when dewloping the initial set of options.

The 40 alternatives could be described as variations of about 9 different transmission solutions, the
variations created by using different 138 kV and 345 kV witage class facilities; various termination
points for new transmission lines; and various reactive compensation. Accordingly, diagrams of
project options with cost estimates and a summary of reliability performance findings are prowded in
the Appendix for the 8 major transmission solutions.

Cost and reliability performance comparisons were used to narrow the 9 major solution options to the
short-listed options discussed next. Generally, the short-listed options are also variations of the FWTP
originally proposed by the TSPs.

5.2. Shori-Listed Options

Among all the initial options, a final number of four options were studied further. The detailed
description of the four short-list options are provided below and diagrams for these are included in the
Appendix.

a  QOption 1

- Install a new 200 MVAR Dynamic Synchronous Condenser at Mentone 138 kV
substation

- Install a new 200 MVAR Dynamic Synchronous Condenser at Culberson 138 kV
substation

- Construct a new approximately 85-mile 345 kV line operating at 138 kV on double-
circuit structures with one circuit in place, between Moss and Riverton Switch
Station. Add a second circuit to the existing 16-mile Moss Switch Station — Odessa
EHV 345 kV double-circuit structures. Connect the new circuit from Riverton
Switch Station and terminate at Odessa EHV to create the new Odessa EHV -
Riverton 345 kV line operating at 138 kV.

- Build a new McCamey — Fort Stockton 345 kV double circuit line operating at 138
kV (requiring approximately 47-miles of new Right of Way)

- Build a new Pig Creek — Fort Stockton 345 kV single circuit line operating at 138
kV (requiring approximately 39-miles of new Right of Way)

- Install 2 new 50 MVAR capacitor bank each at Mentone and Salt Creek 138 kV
substations

* hitp://www.ercot.com/contentivem/lists/89476/2016_Long_Term_System_Assessment_for_the_ERCOT_Region.pdf

® 2017 ERCOT
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Install a new 18 MVAR capacitor bank each at Orla, Eimar, Loving and Alamito
Creek 138 kV substation

Install a new 3.6 MVAR capacitor bank Espy Wells 69 kV substation
Install a new 10.8 MVAR capacitor bank at Shafter Goldmine 69 kV substation
Install a new 7.2 MVAR capacitor bank at Sanderson TNP 69 kV substation

The total cost estimate for Option 1 is approximately $464 Million.

= QOption 2

Expand the Riverton Switch Station to install a 345 kV ring-bus arrangement with
two 600 MVA, 345/138 kV autotransformer

Construct a new approximately 85-mile 345 kV line on double-circuit structures
with one circuit in place, between Moss and Riverton Switch Station. Add a second
circuit to the existing 16-mile Moss Switch Station — Odessa EHV 345 kV double-
circuit structures. Install 345 kV circuit breaker(s) at Odessa EHV. Connect the
new circuit from Riverton Switch Station and terminate at Odessa EHV to create
the new Odessa EHV — Riverton 345 kV Line

Expand the Solstice Switch Station to install a 345 kV ring-bus arrangement with
two 600 MVA, 345/138 kV autotransformer

Construct a new approximately 88-mile 345 kV line from Solstice Switch Station to
Bakersfield station on double-circuit structures with one circuit in place

The total cost estimate for Option 2 is approximately $336 Million.

= Option 3

All ights reserved.

Expand the Riverton Switch Station to install a 345 kV ring-bus arrangement with
two 800 MVA, 345/138 kV autotransformer

Construct a new approximately 85-mile 345 kV line on double-circuit structures
with one circuit in place, between Moss and Riverton Switch Station. Add a second
circuit to the existing 16-mile Moss Switch Station — Odessa EHV 345 kV double-
circuit structures. Install 345 kV circuit breaker(s) at Odessa EHV. Connect the
new circuit from Riverton Switch Station and terminate at Odessa EHV to create
the new Odessa EHV — Riverton 345 kV Line

Expand the Riverton Switch Station to install a 345 kV ring-bus arrangement with
two 600 MVA, 345/138 kV autotransformer

Expand the Sand Lake Switch Station to install a 345 kV ring-bus arrangement
with one 600 MVA, 345/138 kV autotransformer

Expand the Solstice Switch Station to install 2 345 kV ring-bus arrangement with
two 600 MVA, 345/138 kV autotransformer

Construct a new approximately 41-mile 345 kV line on double-circuit structures

with one circuit in place, Sandlake — Solstice 345 kV single circuit line (requiring
approximately 41 miles of new Right of Way).

Add a second circuit to the Riverton — Mentone — Sand Lake 345 kV to create a
Riverton — Sand Lake 345 kV line on the existing Riverton — Mentone — Sandlake
345 kV line operating at 138 kV.

©2017 ERCOT
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- Construct a new approximately 68-mile 345 kV line from Solstice Switch Station to
Bakersfield station on double-circuit structures with one circuit in place

The total cost estimate for Option 3 is approximately $446 Million.
= Option 4

- Option 4 is same as Option 3 with an additional new 200 MVAR Synchronous
Condenser at Culberson 138 kV substation.

The total cost estimate for Option 4 is approximately $501 Miliion.

© 2017 ERCOT
All nghts reserved. 16
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6. Steady-State Performance of Short-listed Options

ERCOT Public

To compare and contrast each of the options seweral analyses were performed. This Section
discusses the performance of the four short-listed options under N-1 (NERC P1, P2-1 and P7) steady

state contingency conditions for the studied scenarios.

Table 6.1 Steady State Reliability Assessment of All Final Options under N-1 (NERC P1, P2-1 and P7)

Load Level Violation Case Option 1 Option 2 Option 3 Option 4
Type
Study Case Thermal With Solar No No No No
(533 MW in Culberson loop; Violations Violations Violations Violations
511 MW in Barilla Junction No Solar No No No Na
area) Violations Violations Violations Violations
Volitage With Solar No No No No
Violations Violations Violations Violations
No Solar No No No No
Violations Violations Violations Violations
Potential Load Case Thermal With Solar Violations Violations No No
(810 MW in Culberson loop;, Violations Violations
568 MW in Barilla Junction No Solar Violations | Violations | No No
area) Violations | Violations
Voltage With Solar No Violations No No
Violations Violations Violations
No Solar No Violations No No
Violations Violations Violations

The steady state results showed that all of the four options addressed the reliability needs in the
Culberson loop and Barilla Junction area with Study Case load conditions. In the Potential Load
scenario there were violations for Options 1 and 2. Option 3 and 4 showed no violations even under
the Potential Load scenario. Option 3 had a wltage deviation of over 8% at Orla 138 kV substation in
the Potential Loads case. It should be noted that there were some violations that were more sewere in
the cases that had solar generation than in the No Solar scenarios as these cases all reflected summer
peak loading conditions while the No Solar cases had a slightly lower load level. A complete list of
branch and woltage violations and the corresponding contingencies are provided in the Appendix.

All nghts reserved.
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7. Voltage Stability Analysis

Altage stability analysis was conducted for the Culberson loop area for all short-listed options. The
No Solar scenario represents the most stressed system condition from a wiltage stability perspective
and was therefore tested for all of the short-listed options. A Power-Voltage (PV) stability assessment
was used to proportionally increase the load in the Culberson loop until a wltage collapse identified
the maximum load sening capability for these options. The PV analysis included NERC P1, selected
P6, and P7 contingency events. Table 7.1 shows the maximum load in the Culberson loop area to be
reliably served as identified in the wltage stability analysis. All of the short-listed options provide more
than a 10% woitage stability load margin when compared to the Study Case load lewvel.

Table 7.1 Voltage Stability Assessment of All Final Options
Description Option 1 | Option 2 | Option 3 | Option 4

PV Resilts 917 717 917 1037
Culberson loop Load Served (MW)

©2017 ERCOT
18
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8. Economic Analysis

Although this RPG project is driven by reliability needs, ERCOT also conducted an economic analysis
to compare the relative performance of each of the final options in terms of production cost savings.

The base case for this economic analysis used the 2022 economic case built for the 2016 RTP as the
starting case. The topology changes and generation additions were similar to the steady state base
case built. The load was modified toreflect the demand in the RPG proposal, but a 50/50 load scenario
was used in ERCOT economic analysis, whereas the steady state analysis used a 90/10 load
scenaric. ERCOT modeled each of the four final options and performed production cost simulations
for the year 2022. The annual production cost under each select option was compared to the option
yielding the highest annual production cost in order to obtain a relative annual production cost saving
for each option. :

As shown in Table 8.1, the results indicates that Options 2 to 4 have over $6 million annual production
cost savings compared to Option 1. This relative improvement in savings is due to the loss savings
achieved by operating the new transmission lines at 345 kV. This apart, Options 2 to 4 showed no
significant difference in congestion.

Table 8.1 Relative annual production cost savings (referenced to Option 1), in $ Miliion
Option Option 1 Option 2 | Option 3 | Option 4

Relative Annual 6.2 6.6 66
Production Cost Savings
(referenced to Option 1)

© 2017 ERCOT
All ights reserved. 19
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9. Final Options Comparison

As shown in Table 9.1, a comparison of study results for the short-listed options shows that Option 2
met the system reliability criteria under the Study Case load conditions while deferring more than $100
million in capital expenditures when compared to the other options. Option 2 also resulted in lower
system production costs when compared to Option 1 and was expected to provide an adequate
woltage stability margin.

Although Option 2 did not meet the system reliability criteria for the Potential Load scenario, there are
a number of different expansion options that can augment the load sening capability of Option 2 as
the outloock for greater load and generation resources in this region becomes more certain. More
specifically, as indicated by these studies, Option 3 or 4 are two possible options that could be
constructed from Option 2 to meet applicable transmission planning criteria while serving significantly
higher loads in this region. Option 2 also aligns with the long-term needs identified for the area in the
2016 Long-Term System Assessment.

Table 9.1 Options Comparison
Description Option 1 Option 2 Option 3 Option 4

System Performance — Study Case Met criteria Met criteria | Met criteria | Met criteria

System Performance — Potential Load Case Cniteria not Met | Criteria not | Met criteria | Met criteria

Capital cost ($ Million) 464 336 446 501

PV Results 917 717 917 1037
Culberson Load Served (MW)

Relative Production R 6.2 8.6 6.6

Cost Savings ($ Million) ‘ '

Total System Loss Reduction (MW) 10.4 312 34.4 34.4
New Right of Way Required (Miles) 187 169 235 235

Additional studies were performed to verify that Option 2 will provide the most cost-effective
configuration to meet the Study Case load conditions consistent with ERCOT Protocol and Planning
Guide requirements.

9.1. Final Steady-State Performance Test

NERC P3, P6-1, P6-2 and P6-3 contingency analyses were performed under the Study Case load
conditions with Option 2. This Option had no wiltage collapse for these contingencies at the Study
Case load level with both base case generation and with No Solar conditions applied.

Additicnally, P2.2-2.3 (EHV), P4.1-P4.5 (EHV) and P5 (EHV) contingencies for the West and Far West
Weather Zones were applied to Option 2 using the Study Case load levels with the base case
generation and with No Solar conditions applied. There were no criteria violations found for Option 2
based on the conditions studied.

©2017 ERCOT
20
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Figure 9.1 shows Option 2 applied to the study area.
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Figure 9.1: Option 2 applied to the Study area

9.2. Dynamic Performance

The majority of the loads in the study area were assumed to be oil and gas customers who employ
witage sensitive electric equipment in their operations. As indicated by the TSPs, heaw motor load
was assumed to represent the load characteristic in the study area. The preferred Option 2 was tested
using time domain dynamic stability simulations including a dynamic load model to quantify system
stability.

It was assumed that if simulations indicated an acceptable (stable) system response following sewere
events andf/or three-phase faults, the stability response would also be acceptable for the same events
with single-line-to-ground (SLG) fault. If a potential stability issue was observed, the simuiation was
rerun with SLG faults to ensure a stable system response following a NERC planning events when
applicable, thereby demonstrating compliance with NERC planning standards and ERCOT reliability
criteria. Selected ERCOT transmission buses were monitored for frequency and woltage devations.
Nearby synchronous generating units were monitored for angular separation,

The limiting events identified in the PV analysis were studied in the dynamic simulation.

The dynamic event definitions included the removal of all elements that the protection system and
other automatic controls are expected to disconnect for each event.

The dynamic simulation results showed that with Option 2 upgrades implemented the area of concem
met the NERC and ERCOT reliabifity criteria. Detailed dynamic simulation resuits are presented in
the Appendix.

©® 2017 ERCOT
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10. Sensitivity Studies

Sensitivity studies were performed to ensure compliance with Planning Guide requirements.
10.1. Generation Sensitivity Analysis

ERCOT performed a generation sensitivity analysis based on Planning Guide Section 3.1.3(4) (a).
Generator additions with signed Interconnection Agreements but that did not meet Planning Guide
Section 6.9 conditions for inclusion in the base cases at the beginning of the study in the study region
were added to the Study Case (based on the 2017 March Generator Interconnection Status report).
in between the October 2016 Generator Interconnection Status and March 2017 Generator
interconnection Status reports there were another five units that met Planning Guide Section 6.9
conditions. These units were also added in this sensitivity study. Table 10.1.1 and 10.1.2 show all the
generators that were added to the Study Case for this analysis.

Table 10.1.1 Generators Met Planning Guide Section 6.9 Conditions (2017 March GIS report)

GINR Number Project Name M Fuel County Weather Zone
14INR0044 West of Pecos Solar 100 Solar Reeves Far West
15INRO064 BearKat Wind A 197 Wind Glasscock Far West
17INR0027 Dermott Wind 1 250 Wind Scurry West
15INRO064b BearKat Wind B 163 Wind Glasscock Far West
17INRO027b Coyote Wind 250 Wind Scurry West

Table 10.1.2 Generators with SGIA That Did Not Meet

Planning Guide Section 6.9 Conditions (2017 March GIS

report)

GINR Number Project Name MW Fuel County Weather Zone
13INR0023 Texas Clean C 240 Coal Ector Far West
16INROO10 FGE Texas 1 745 Gas Mitcheil West
17INRO0O10 FGE Texas |l 799 Gas Mitchell West
12INROO59c Barilla Solar 2 21 Solar Pecos Far West
16INR00O19 Capricorn Ridge Solar 100 Solar Coke West
16INRO023b Lamesa Solar B (Phase i) 98 Solar Daw son Far West
12INROCGO infinity Live Oak Wind 201 Wind Schleicher West
16INR0O0O86 Cactus Flats Wind 150 Wind Concho West
13INROO20b Rattlesnake W2 158 Wind Glasscock Far West

The purpose of this generation sensitivity analysis was to evaluate the effect of the above mentioned
generation units on the recommended transmission project. It was found that the Study Case violations
did not entirely disappear with these additional generations. The violations seen for the Study Case
with the generation units meeting Planning Guide Section 3.1.3(4) (a) criteria are summarized in
Tables 10.2.1 ~10.2.4.

©2017 ERCOT
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Table 10.2.1 Thermal Overloading in the Study Region under N-1 Conditions,
With Generation meeting Planning Guide Section 3.1.3(4) (a)

ERCOT Public

Bement Length (miles) Study Case No Solar
16" Street TNP to Woodw ard2 138 kV ckt 1 318 No Violation 110%
Rio Pecos to Woodw ard2 138 kV ckt 1 1.9 No Violation 101%
Tombstone to Woodw ard1 Tap 138 kV ckt 1 15.7 No Violation 101%

Table 10.2.2 Unsolvable contingencies, With Generation meeting Planning Guide Section 3.1.3(4) (a)

# Contingency (Category) Study No Solar
Case
1 cai Unsolvable | Unsolvable

Table 10.2.3 Voltage Deviations in the Study Region under N-1 Conditions,
With Generation meeting Planning Guide Section 3.1.3(4) (a)

Bus Nominal Voitage (KV) | Study Case | No Solar
Wolfbone Tap TNP | 138 < 8% 8.8%
Woodw ard 1 Tap 138 < 8% 8.7%
Woodw ard 1 138 < 8% 8.7%
. Table 10.2.4 Voltage Violations in the Study Region under N-1 Conditions,
With Generation meeting Planning Guide Section 3.1.3(4) {a)

Bus Nominal Voltage (KV) | Study Case No Solar
Sandlake 138 0.898 No Violation
Coalsndr 138 0 888 No Violation
Mentone SW 138 0.882 No Violation
Culberson2 138 0.881 No Violation
Screw bean Tap 138 0.878 No Violation
Kunitz 138 0.877 No Violation
Salt Creek West Poi 138 0.877 No Violation
Culberson Wind Farm | 138 0.876 No Violation
Culberson 138 0.876 No Violation
Black River 138 0.871 0.899
Orla Southw est Poi 138 0.869 0.892
Riverton 138 0.869 0.896
Sand Bend Poi 138 0.867 0.895
Orla Plant 138 0.867 0.889
Satlt Creek South Poi 138 0.864 0.892
Oxy Century TNP 138 No Violation | 0.898
Wink TNP 138 No Violation } 0897

All ights reserved.
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The abowe tables demonstrate the need for the transmission upgrades required to meet the NERC
and ERCOT reliability criteria even with the additional generators in Tables 10.1.1 and 10.1.2. Full
contingency results can be found in the Appendix.

Further analysis was performed testing these new sensitivity cases with Option 2 improvements
applied. There were no criteria violations (under NERC P1, P2-1 and P7 events) seen for Option 2
with the generation sensitivity discussed in this section.

10.2. Load Scaling Impact Analysis

Planning Guide Section 3.1.3(4) (b) requires evaluation of the impact of various load scaling on the
criteria violations seen in the study cases. As stated in Section 3.1.1, ERCOT used the 2021 West/Far
West (WFW) summer peak case from the 2016 RTP for the steady state analysis. This case was
created in accordance with the 2016 Regional Transmission Plan Study Scope and Process
document?, which included load scaled down from the respective non-coincident peaks forecasted in
the North, North Central, East, Coast, South, and South Central Weather Zones.

There were four 138 kV thermal violations seen in the steady state analysis as described in Section
4.1 of this report. Power Transfer Distribution Factors (PTDFs) were calculated using PowerWorld
Simulator for these four lines using the Far West Weather Zone as the sink, and each of the other
seven weather zones individually as the sources. It was found that no matter which other zones were
scaled, the PTDFs for each of the lines remained very close. Therefore, ERCOT conciuded that the
toad scaling applied in the cases did not affect the study resuits. The Appendix contains the PTDFs
for each of the four lines under various transfers.

Because the wltage violations were obsered atload sening buses, ERCOT assumed that the load
scaling in the outside weather zones did not have a material impact on the obsened need.

The case used in the dynamic stability portion of the analysis did not contain load scaling, therefore,
the observed criteria violations were not affected by load scaling.

3 http./iwww ercot.com/contentiwecm/key_documents_listy77730/2016_RTP_Scope_Process_v1.3_clean.pdf

©2017 ERCOT
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11. Conclusion

Based on the forecasted loads and scenarios analyzed, ERCOT determined that there is a reliability
need to improve the transmission system in Far West Texas.  After consideration of the project
alternatives, ERCOT concluded that the upgrades identified in Option 2 meet the reliability criteria in

the most cost effective manner and have muiltiple expansion paths to accommodate future load growth
in the area of study. Option 2 is estimated to cost $336 million and is described as follows:

= Expand the Riverton Switch Station to install a 345 kV ring-bus arrangement with two 600 MVA,
345/138 kV autotransformer.

» Construct a new approximately 85-mile 345 kV line on double-circuit structures with one circuit
in place, between Moss and Riverton Switch Station. Add a second circuit to the existing 16-
mile Moss Switch Station — Odessa EHV 345 kV double-circuit structures. Install 345 kV circuit
breaker(s) at Odessa EHV Switch Station. Connect the new circuit from Riverton Switch Station
and terminate at Odessa EHV Switch Station to create the new Odessa EHV — Riverton 345 kv
Line.

» Expand the Solstice Switch Station to install a 345 kV ring-bus arrangement with two 600 MVA,
345/138 kV autotransformer.

= Construct a new approximately 68-mile 345 kV line from Solstice Switch Station to Bakersfield
Station on double-circuit structures with one circuit in place.

© 2017 ERCOT
All ights reserved. 25

529



ERCOT Independent Review of the AEP and Oncor Far West Texas Project ERCOT Public

12. Designated Provider of TransmissionFacilities

In accordance with the ERCOT Nodal Protocols Section 3.11.4.8, ERCOT staff is to designate
transmission providers for projects reviewed in the RPG. The default providers will be those that own
the end points of the new projects. These providers can agree to provide or delegate the new facilities
or inform ERCOT if they do not elect to provide them. If different providers own the two ends of the
recommended projects, ERCOT will designate them as co-providers and they can decide between
themselves what parts of the recommended projects they will each provide.

Oncor owns the Odessa EHV Switch Station and the planned Riverton Switch Station. Therefore,
ERCOT designates Oncor as the designated provider for the 345 kV Odessa EHV Switch Station to
Riverton Switch Station transmission facilities along with the two recommended 345/138 kV
autotransformers at Riverton Switch Station.

LCRA TSC owns the Bakersfield Station and AEP Texas owns the Solstice Switch Station. Therefore,
ERCOT designates AEP Texas and LCRA TSC as the designated co-providers for the 345 kV
Bakersfield Station to Solstice Switch Station transmission facilities along with the two recommended
345/138 kV autotransformers at Solstice Switch Station.

© 2017 ERCOT
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13. Appendix
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Executive Summary

Oncor proposes to construct the Far West Texas Project 2, a Far West Zone transmission project
consisting of the following elements:

e Construct a new approximately 40-mile 345 kV line on double-circuit structures with one circuit
in place from Sand Lake Sw. Sta. to Solstice Sw. Sta. Oncor will build half the line from Sand Lake
and AEP will build half the line from Solstice.

e Sand Lake 345 kV Sw. Sta. additions including two 600 MVA, 345/138 kV autotransformers.

e Install the second circuit on the Riverton —Sand Lake 345 kV Line structures. Connect the new
circuit from Riverton 345 kV Sw. Sta.to Sand Lake 345 kV Sw. Sta. to create the new Riverton -
Sand Lake 345 kV Line.

e Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV Line structures (Moss —
Riverton 345 kV Line)

e Construct the new Kyle Ranch Tap 138 kV Sw. Sta. in the Wink — Riverton double-circuit 138 kv
Line

e Construct a new approximately 20-mile 138 kV line on double-circuit structures with one circuit
in place from Kyle Ranch 138 kV Substation to Riverton 138 kV Sw. Sta.

e Construct a new approximately 20-mile 138 kV line on double circuit structures with one circuit
in place from Owi Hills 138 kV Substation to Riverton 138 kV Sw. Sta.
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This $194 million Tier-1 project in Reeves, Loving, and Pecos counties is recommended for construction
to meet a Summer 2023 in-service date. This projected date may change based on requirements
surrounding timing for environmental assessment, certification/licensing request and regulatory
approval, land/rights-of-way acquisition, or other project related requirements. The need date may also
be sooner based on the timing of new load additions in the area.

In June 2017, the ERCOT Board of Directors approved a portion of the Far West Texas Project, which
included construction of two new 345 kV lines and autotransformer additions. In ERCOT’s independent
review of the project, ERCOT indicated that the approved project could serve up to 717 MW along the
Oncor Wink — Culberson Yucca Drive — Culberson 138 kV transmission lines (The Culberson Loop) before
other transmission system improvements would be required. ERCOT also identified future
augmentations to the approved project that could serve up to 1037 MW.

Oncor has contractually confirmed load additions of 1013 MW that surpass ERCOT’s indicated 717 MW
limit for the approved Far West Texas Project. Additionally, known potential load additions may bring
the total to 1339 MW. With these additions of load, expansion of the approved Far West Texas Project is
needed to address reliability requirements and ensure the transmission system in the area is able to
meet this load demand.

The Far West Texas Project 2 will complete the 345 kV loop between Riverton and Solstice, providing
additional injection points into Oncor’s Wink — Culberson - Yucca Drive 138 kV transmission lines (The
Culberson Loop). The project will also add new network connections that will increase reliability, provide
additional load serving capacity, support voltage conditions, enable clearances, and increase operational
flexibility.
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Introduction

This report describes the need to construct the Far West Texas Project 2 in Loving, Reeves, and Pecos

counties.

In June 2017, the Electric Reliability Council of Texas (ERCOT) Board of Directors approved a portion of
the Far West Texas Project, a Tier 1 transmission project to address several unacceptable voitage and
transmission facility loading conditions on Oncor and American Electric Power (AEP) facilities in the far
west region. ERCOT’s analysis of the project reviewed immediate system needs based on existing loads
and loads with signed Facility Extension Agreements (FEAs). As such the approved project elements
were a subset of the proposed Far West Texas Project and included the new radial Odessa EHV —
Riverton 345 kV Line, the new radial Bakersfield — Solstice 345 kV Line, two 345/138 kV
autotransformers at Riverton, and two 345/138 kV autotransformers at Solstice.

In the independent review for the Far West Texas Project, ERCOT performed voltage stability analysis
which indicated that the maximum load serving capability for the approved project was 717 MW along
Oncor’s Wink — Culberson 138 kV Line and the Yucca Drive — Culberson 138 kV Line, referred to as The
Culberson Loop. ERCOT also indicated future expansion options for the Far West Texas Project to
increase the load serving capacity up to 1037 MW. Expansion options included the need to connect the
two radial 345 kV lines and install a Synchronous Condenser.

Oncor has continued to see large load growth along these transmission lines due to expansion of the oil
and natural gas industry and recently submitted the Far West Texas Dynamic Reactive Devices (DRD)
Project in December 2017 to address near term load increases in the 2019 timeframe. Additional large
requests for electric service along these lines have been received, which will require expansion of the
Far West Texas Project elements approved in 2017, including connection of the radial Odessa EVH —
Riverton and Bakersfield — Solstice 345 kV Lines.

Purpose and Necessity

Load Growth

Oncor has continued to see load growth in the Delaware Basin served by Oncor’s existing Wink —
Culberson 138 kV Line and the Yucca Drive — Culberson 138 kV Line, referred to as The Culberson Loop.
Since the RPG approval of the Oncor/AEP Far West Texas Project in May 2017, Oncor has continued to
receive numerous new load additions from HV customers, many of which have requested in-service for
their facilities beginning in the year 2018. As a result, Oncor recently submitted the Far West Texas DRD
Project submittal, in which confirmed load service requests had reached 790 MW by 2022.

The immediate urgency for the Far West DRD Project is driven by needs to address operational and
reliability issues before the new 345 kV lines can be built. Further long-term improvements for the
region are still needed as the net load in The Culberson Loop continues to grow beyond the current
capacity. Both during and after Oncor completed its Far West Texas DRD Project studies, Oncor has
continued to see new contracted loads that will increase the total peak load served in The Cuiberson

Loop to 1013 MW.
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Table 1 below shows the confirmed load requests and the total projected non-coincident summer peak
loads for The Culberson Loop. The values shown under Confirmed Load Requests includes only
confirmed additions through the ERCOT 2017 Annual Load Data Request (ALDR) process and high
voltage (HV) customers with contractually signed obligations. This data alone, however, provides an
incomplete picture of the future load in this area because it fails to consider future load growth beyond
what is contractually committed at the moment of study. In addition to new customers that have signed
agreements, there are a number of new load additions in discussion that could potentially add
approximately 300 MW of load to The Culberson loop beyond the load totals described above. The Total
Projected Load Additions shown in Table 1 include pending additions that are in the study and
contractual discussion stages between Oncor and customers, and have a probable likelihood of bringing
the total load served in the loop to 1339 MW by 2023.

Confirmed Load Requests
2017 | 2018 | 2019 | 2020 2021 2022
Total (MW) | 300.6 | 580.2 | 775.4 | 893.0 | 964.4 | 1013.1
Total Projected Load Additions

Total (MW) | 300.6 | 670.3 | 983.8 | 1163.4 | 1292.0 | 1339.8
Table 1- Total Projected Load (MW) Served from The Culberson Loop

Table 2 below shows a timeline of how the total Oncor load forecast for The Culberson Loop has
changed over the last few years. The Total Load Forecast column shows what the total confirmed load
projection was at the particular time shown in the Forecast Date column. The Timing Description column
shows what RPG project was in progress at that same particular time.

Forecast Date Total Load Forecast Timing Description
02/2013 148 MW Permian — Culberson Submittal
02/2016 252 MW Riverton — Sand Lake Submittal
04/2016 425 MW Far West TX Project Submittal
05/2017 596 MW Far West TX Project Approval
10/2017 790 MW Far West DRD Project Submittal
01/2018 1013 MW Far West TX Project 2 Submittal
01/2018 1339 MW (w/load under Far West TX Project 2 Submittal

discussion but unsigned)

Table 2- Projected Load (MW) Served from The Culberson Loop Timeline

This table illustrates the rapid new load requests this area of the ERCOT system has received in a
relatively short time frame and the need for system planning in this area to extend beyond contractually
committed loads. The speed of growth at which many of these customers are coming online makes it
difficult to construct and operate facilities to adequately serve the load in a timely fashion, makes
accurately studying this area of the ERCOT system difficult, and results in plans that are potentially
insufficient shortly after they are created. Restricting planning to the contractually committed load
forecast for projects in this area provides no margin of error for this rapid growth.

Oncor Electric Delivery Company LLC | Far West Texas Project 2
BK S} CW MW PB EN 02/01/2018

537



For example when Oncor submitted the original Far West Texas Project to RPG in 2016, the forecast at
that time for 2021 was 425 MW. Today Oncor forecasts that its 2018 peak load for this area will be 580
MW. Another good example of this dramatically increasing load growth is the load additions that
occurred during the course of Oncor’s preparation of the DRD project submittal. During Oncor’s studies,
the ultimate totals for The Culberson Loop increased from 790 MW to 1013 MW in the span of a few
months. In addition, the total load forecast for The Culberson Loop already exceeds ERCOT’s expected
load serving capability for the approved Far West Texas Project (717 MW), well before CCN applications
can even be filed with the Public Utility Commission for the new 345 kV lines.

Based on this recent history, it is reasonable to expect that the total net load may increase throughout
the RPG review process and will be higher upon completion of ERCOT’s independent review. Planning
beyond the signed contractual numbers is paramount for this area of the ERCOT grid which is seeing
rapidly increasing load growth. As a result, Oncor recommends planning studies be performed beyond
the contracted total load of 1013 MW and to the potential load of 1339 MW.

Base Case Analysis

In the original Far West Texas Project April 2016 submittal, Oncor identified numerous contingencies
that resulted in unacceptable voltage conditions. Studies showed that in 2021, muitiple P6 and P7
branch outages would result in unsolved contingencies during load flow analysis. ERCOT saw similar
issues and performed sensitivity studies on the area as part of the RPG review process. ERCOT’s
independent review determined that as load grows in the area, further improvements to the approved
Far West Texas Project would be needed. Ultimately ERCOT indicated that closing the 345 kV loop
between Riverton, Sandlake, and Solstice would be needed if load reached 917 MW and the addition of
a dynamic reactive device (DRD) such as a Synchronous Condenser would be needed if load reached
1037 MW.

The current confirmed and future potential forecast of 1013 MW and 1339 MW exceed ERCOT’s original
study thresholds. Due to the near term load increases in the 2018-2020 timeframe before the Odessa
EHV — Riverton 345 kV Line can be built, Oncor recommended the acceleration of the reactive
compensation piece of ERCOT’s original Far West Texas Project recommendations with the Far West
DRD Project.

With the new updated load totals, Oncor performed studies using the ERCOT Steady State Working
Group (SSWG) 2023SUM case published in October 2017 and the ERCOT Dynamics Working Group
(DWG) 2023SP case published in Spring 2017 as the base cases. Table 3 below shows a summary of the
adjustments that were made to the cases for simulations in the updated study.

Case Adjustment Description
Outage of West of Pecos Solar Generation QOutage of solar generation to simulate night time
conditions.
Outage of Permian Basin SES Generation Permian Basin is normally fully dispatched in the

ERCOT Regional Transmission Plan (RTP) base
cases as well as the Steady State Working Group
(SSWG) base cases. However in real-time
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operations, Permian Basin is not normally running
and is not intended to be a 24/7 continuous
operating generator. As a result, Permian Basin
generation being offline is a reasonable scenario
and a variation that would more closely mimic
real-time operations. The results of studies in this
area demonstrate worse operating conditions
when the Permian Basin Plant generation is
unavailable, and should be considered in analysis.

Updates for confirmed load additions New HV points-of-delivery (PODs) and existing
(Total 1013 MW) substation load updates were made per the MW
values shown in Table 1 within The Culberson
Loop. Load point changes can be found in the
project file submissions.

Updates for potential load additions New HV points-of-delivery (PODs) were added
(Additional 326 MW) based on the expected connection locations and
load projections provided by customers currently
in the contractual discussion process. These
customers and their data are considered private
and confidential.

Addition of the Far West Texas DRD Project Two 250 MVAR, 138 kV STATCOMs at Owl Hills Tap
Sw. Sta. Please see Oncor’s Far West Texas DRD
RPG Submittal from December 2017 for details.

Table 3- Base Case Adjustments

Oncor studies show that even with the approved Far West Texas Project and dynamic reactive devices in
place, the increased load additions will result in additional violations of the NERC standard TPL-001-04
reliability criteria. Steady state contingency analysis for the 2023 base case shows that loss of the radial
Odessa EHV — Riverton 345 kV Line, a NERC category P1.2 contingency, results in multiple voltage
violations along The Culberson Loop. Figure 1 below shows the voltage response of buses along The
Culberson Loop when opening this line without a fault, while Figure 2 below shows the single circuit
outage without a fault.
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Figure 1 ~ Loss of Odessa EHV — Riverton 345 kV Line Voltage Response (No Fault)
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Figure 2 ~ Loss of Odessa EHV — Riverton 345 kV Line Voltage Response (With Fault)

The result indicates that a single-line outage of the radial 345 kV transmission line will result in a service
interruption to all customers served within The Culberson Loop {1013 MWs of load in 2022). This
analysis also indicates that taking a clearance on the radial 345 kV line will be problematic. As a result,
there is an urgent need to close the loop and create an alternative transmission feed for the 345 kv
source at Riverton when the load reaches the 1013 MW level. Creating this bi-directional feed would
address these criteria violations and increase operational flexibility of the radial 345 kV line. It should be
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noted that this need date may be sooner, potentially as soon as 2020, based on potential load additions
that are currently in contractual discussion as shown in Table 1.

Steady state contingency analysis for the 2023 base case identified additional category P1.2 and P7.1
contingencies that resulted in voltage violations under NERC Standard TPL-001-4 reliability criteria.
There are six (6) different contingencies that result in the remaining line sections of The Culberson Loop
to be insufficient to maintain adequate system operating conditions, resulting in an unsolved power
flow. In addition, there are fifteen (15) different contingencies that result in multiple buses in The
Culberson Loop being below acceptable voltage limits.

These studies show that multiple contingencies result in buses along The Culberson Loop being unable
to recover to acceptable voltage levels as defined in the ERCOT Planning Guide Section 4.1.1.4.
Acceptable voltage limits are defined as 0.90 per unit to 1.05 per unit in the post-contingency state
following the occurrence of any operating condition in categories P1 through P7. These scenarios would
ultimately result in loss of service to these customers.

Figure 3 below shows the same voltage response after loss of the Odessa EHV — Riverton 345 kV Line at
the confirmed 1339 MW load level with the 345 kV loop closed. While voltage levels are able to
eventually recover to acceptable levels post-contingency, there is some uncertainty as seen in the
fluctuations prior to recovery. This particular simulation assumed that 10% of customer motors included
voltage protection set to trip if their respective bus voltages were below 0.80 PU for 30 cycles. The
abrupt vertical change in the plot at about 1.5 seconds indicates that many customer motors did trip on
voltage protection during the simulation.
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Figure 5 ~ Dynamic Voltage Response of The Culberson Loop for P1.2 (Odessa EHV — Riverton 345 kV Line)

Oncor Electric Delivery Company LLC | Far West Texas Project 2
BK SJ CW MW PB EN 02/01/2018

541



Uncertainties in customer’s motor behavior and protection create unknowns in the study results since
estimations must be made for the dynamic load models. Majority of the loads served within The
Culberson Loop are oil and gas customers who employ voltage sensitive electric equipment and motors
in their operations, and have varying operational practices and philosophies on protection of their
equipment. This increases the need for some margin to be provided in the proposed solution beyond
the contracted load amount. Otherwise, the reliability of the transmission grid in the area could be
dependent on customer owned protection and customers tripping their load. Furthermore, there is no
indication that the system would support reconnection of customer load during this compromised

condition.

Operational Concerns

Oncor currently has remedial operational schemes in place to mitigate post-contingency voltage
violations in the area until additional facilities can be built to reliably serve the increasing load.
Additional operation schemes will be needed as load within The Culberson Loop continues to grow. This
may include various low voltage load shed schemes, transfer trip schemes, and load restoration
procedures. In some instances, these measures will prevent the ability to reclose after a system event
and prohibit eventual restoration of customers’ electricity service. They may also limit operational
flexibility in switching out failed equipment and restoring loads radially, putting potentially hundreds of
megawatts at risk depending on the outage scenario.

As shown above in studies, taking an outage of the radial Odessa EHV ~ Riverton 345 kV Line may be
problematic due to the reliance on the circuit for reliability of the area. This will only make an already
difficult area to operate more difficult since this area of the transmission system has limited amount of
transmission infrastructure. As load grows in the area, this system will become heavily reliant on the
lone 345 kV source.

Table 4 shows a comparison matrix of the various stages of The Culberson Loop transmission system.
Many contingencies result in significant consequential load loss. In addition, Under Voltage Load Shed
(UVLS) will be required to restore the system to acceptable voltage levels. Since there are currently no
mitigation alternatives to UVLS for réstoring system voltage within The Culberson Loop, the out-of-
service load will remain without power until the initiating problem can be corrected.
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Load Level NERC Consequential | Minimum | MaxLoad at Risk | Max Load at Risk
Year/Season (Mw) Outage Category | Load Loss (MW] | UVLS (MW) {MW]) {Percent of Total)
P7 169
P7 i6d
i 47 234 50%
2018 Spring 0 p— 118 65
Specific contingency i 1;
7 1
definitions redacted for 7 173 i
2018 rall 521 K 7 120 70 260 50%
secury urposes.
ty purp Pl 108
P7 217
2019 Spring 647 Pl 112 75 292 45%
Pl 105
P7 223
P7 150
Fail 298 45%
2018 Fal 655 1 116 75 5
Pl 107
P7 441
Pl 295
P7 152
022 Fall 1013 516 51%
2022 P 146 &
P7 127
PL 103

Table 4 - Potential Loss of Load

As the system topology changes and more load is connected, these temporary operational measures will
likely remain in place to provide margin and mitigate unresolved issues until projects are constructed. It
should be noted that with the large number of new HV customers being connected to these lines over
the next couple years, there will be a significant number of planned outages along The Culberson Loop,
further adding to the complexity of operating the system in this area and consistently placing these lines
in an N-1 state. As a result, this area of the system will present multiple operational challenges until
appropriate facilities such as the Far West DRD Project and the future 345 kV infrastructure are built.
While these temporary solutions are not project alternatives, they will be needed since studies show
that, without these solutions in place, the system cannot maintain post-contingency system voltage in
accordance with NERC TPL-001-4 requirements.
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Project Description

The original Far West Texas Project RPG submittal in 2016 included a full 345 kV loop between Odessa
EHV, Moss, Riverton, Sand Lake, Solstice, and Bakersfield. In addition, it included provisions for future
load growth by enabling the installation of new autotransformers at stations along the proposed 345 kV
transmission lines. This proposed project would complete the original proposed project by closing the
345 kV loop and installing additional autotransformers to mitigate the previously discussed violations. In
addition, new 138 kV network connections are recommended to provide additional voltage support and
load serving margin.

The proposed project estimated cost is $194 million and consists of the following elements:

e Construct a new approximately 40-mile 345 kV line on double-circuit structures with one circuit
in place from Sand Lake Sw. Sta.to Solstice Sw. Sta. Oncor will build half the line from Sand Lake
and AEP will build half the line from Solstice.

e Expand the Sand Lake Sw. Sta. to install a 345 kV ring-bus arrangement with two 600 MVA,
345/138 kV autotransformers.

e Install the second circuit on the Riverton —Sand Lake 345 kV Line structures. Connect the new
circuit from Riverton 345 kV Sw. Sta.to Sand Lake 345 kV Sw. Sta. to create the new Riverton —
Sand Lake 345 kV Line.

e Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV Line structures (Moss —
Riverton 345 kV Line)

e Construct the new Kyle Ranch Tap 138 kV Sw. Sta. in the Wink — Riverton double-circuit 138 kV
Line

e Construct a new approximately 20-mile 138 kV line on double-circuit structures with one circuit
in place from Kyle Ranch 138 kV Substation to Riverton 138 kV Sw. Sta.

e Construct a new approximately 20-mile 138 kV line on double circuit structures with one circuit
in place from Owil Hills 138 kV Substation to Riverton 138 kV Sw. Sta.

Second 345 KV Circuit

As shown in the studies, outage of the radial Odessa EHV — Riverton 345 kV Line will be prohibitive. As a
result, addition of the 2™ circuit to the approved Odessa EHV — Riverton 345 kV Line was considered and
would thus address the single circuit outage concerns. The second circuit would physically share
common structures with the Odessa EHV — Riverton 345 kV Line, but would electrically be connected
from the Moss 345 kV switching station. Hence the second circuit would be the new Moss — Riverton
345 kV Line, which is estimated to be 85 miles.

The addition of the second 345 kV circuit would address the P1.2 contingency concerns. The voltage
response after loss of the Odessa EHV — Riverton 345 kV Line is shown below in Figure 6.
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Figure 6 —~ Dynamic Voltage Response of The Culberson Loop for P1.2 (Odessa EHV — Riverton 345 kV Line)

Constructing the second circuit at the same time as the initial circuit would provide economic cost
savings, address the P1.2 contingency, and increase operational flexibility in taking an outage on the
single 345 kV circuit. In addition, it takes advantage of mobilized resources during initial construction of
the Odessa EHV — Riverton 345 kV Line and avoids the need to return for construction on a newly built
transmission facility. Oncor estimates the additional cost to install the second circuit during the
construction of the Odessa EHV - Riverton 345 kV Line to be $32m (included in the proposed project
estimate). This cost is approximately 50% less than the cost of coming back to install the second circuit
at a later time due to reduced access, environmental and mobilization costs in addition to significant
construction efficiencies.

New 138 kV Lines

In order to provide transmission facilities necessary to interconnect new customer loads in the area,
Oncor has multiple projects to construct new 138 kV lines in the area. Example projects include the
Riverton — Sand Lake 138 kV Line, Riverton — Tunstill 138 kV Line, and Orbison Tap — Balding 138 kV Line.
With multiple radial taps being extended from the main lines of The Culberson Loop, there are concerns
for reliability and operational flexibility, especially with the large size of these loads.

Interconnecting some of these radial lines and converting service from radial to normal looped service
would not only address reliability concerns for the radially served loads, but also strengthens the
transmission system by creating a more networked system to support voitage conditions and allow
operationally flexibility for outages.

Oncor currently has plans to extend radials for the Owl Hills Tap — Owl Hills 138 kV Line and the Kyle
Ranch Tap — Kyle Ranch 138 kV Line for new load serving substations within the Delaware Basin. These
radial line extensions to serve new loads are Tier 4 Neutral projects in accordance with ERCOT Protocol
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Section 3.11.4.4 (e). These new loads were included in the base case analysis with CCN filings planned by
Oncor in the near future.

Ultimately, connecting these lines back to another switching station, such as Riverton, will provide such
network connections and provide further paths for the future planned 345 kV injection point there.

Oncor studies showed that at the 1339 MW level, these new 138 kV connections could successfully
mitigate the voltage violations mentioned previously in addition to the operational and reliability
benefits described. This also provides additional transmission infrastructure in areas where little to none
exists, and provides infrastructure to establish substations closer to customer’s locations in the
Delaware Basin.

Diagram

Figure 7 below shows the diagram of the proposed Far West Texas Project 2. The dotted lines depict the
transmission line elements and the yellow depicts associated station work of the proposed Far West
Texas Project 2.
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Alternatives

In ERCOT’s independent review of the Far West Texas Project, ERCOT reviewed up to 40 different
alternatives to the original proposed Far West Texas project. The alternatives included variations of
different 138 kV and 345 kV transmission lines and reactive compensation devices.

In its evaluation of the alternatives, ERCOT identified two main options to augment the ultimately
approved Far West Texas Project. Both options involved closing the 345 kV loop with added
autotransformer capacity at Sand Lake Sw. Sta.

Option 1

o Addition of the 345 kV Line between Riverton — Sand Lake
e Installation of one 345/138 kV autotransformer at Sand Lake
o Construction of new 345 kV Line from Sand Lake to Solstice

Option 2

Addition of 345 kV Line between Riverton — Sand Lake
Installation of one 345/138 kV autotransformer at Sand Lake

e Construction of new 345 kV Line from Sand Lake to Solstice
Installation of 200 MVAR Synchronous Condenser at Culberson

ERCOT’s study for the Far West Texas Project indicated that the load serving capacity within the
Culberson Loop for Option 1 would be up to 917 MW and for Option 2 up to 1037 MW. In combination
with Oncor’s recently submitted Far West DRD Project, Oncor’s proposed solution closely mirrors
ERCOT’s recommended Option 2 by closing the 345 kV loop and adding dynamic reactive support.

With the current forecast (1013 MW) approaching the load serving capacity of ERCOT’s Option 2 (1037
MW) and the potential 1339 MW load level imminent, additional expansion from the full build out of
the Far West Texas Project is needed. As mentioned previously, the need to plan and build facilities
beyond the signed contractual numbers is paramount for this area. This is especially important for
future 345 kV improvements which need sufficient margin in order to ensure a robust and resilient
solution for the area.

Installation of the new Far West Texas DRDs alone will not address new planning criteria violations that
result from the increases in load. In addition, the DRDs alone wouid not close the 345 kV loop, leaving
both the Odessa EHV — Riverton and the Bakersfield — Solstice 345 kV lines in radial configurations and
susceptible to single outages. As mentioned previously in this report, single contingency loss of the
Odessa EHV — Riverton 345 kV line, and the subsequent outage of the two Riverton 345/138 kV
autotransformers results in unacceptable voltage conditions in The Culberson Loop.

Another relatively straight forward alternative to augment the existing project is to complete the full
345 kV loop between Odessa EHV — Moss — Riverton — Sand Lake — Solstice ~ Bakersfield as full double-
circuit 345 kV lines. While this wouid increase operational flexibility and aid the voltage recovery post-
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contingency, Oncor studies show that this alone would not address individual contingency violations
within the Culberson Loop at the 1339 MW level. Oncor steady-state analysis showed that there would
still be multiple contingencies that would result in the remaining buses in The Culberson Loop to be
below acceptable ranges.

Subsynchronous Resonance Impact

A topology screening assessment was performed to identify new potential Subsynchronous Resonance
{SSR) vulnerabilities within the ERCOT system as a result of the proposed project. The assessment
revealed that system changes required by the proposed project did not result in any generation
resources becoming radial to series capacitors in the event of less than 14 concurrent transmission
outages.

Recommendation

Oncor recommends completion of the original 2016 Far West Texas Project by closing the 345 kV loop
between Riverton and Solstice and installing autotransformers at Sand Lake. Additionally, Oncor
recommends that the second circuit on the Odessa EHV — Riverton 345 kV Line structures be installed at
the same time, as well as the addition of two new 138 kV network connections to provide additional
voltage support and load serving margin within The Culberson Loop. These projects will effectively
mitigate reliability issues, provide transmission infrastructure for future loads to connect, and ensure
infrastructure needs are addressed for the Delaware Basin.

Oncor Electric Delivery Company LLC | Far West Texas Project 2 17
BK SJ CW MW PB EN 02/01/2018
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Eithar Nashawati
Director, Assels Planning

Oncor Electric Delivery
22338 Mountain Creek Pkwy
Dalias, TX 75211

Tel 214.743 6679

Fax 972.263.6710
Eithar.Nashawati@oncor.com

May 14, 2018

Chad V. Seely

Vice President, General Counsel and Corporate Secretary
Electric Reliability Council of Texas. Inc.

7620 Metro Center Drive

Austin, TX 78744

Dear Mr. Seely:

This letter is a formal request by Oncor Electric Delivery (Oncor), AEP Service Company
(AEPSC), and LCRA Transmission Services Corporation (LCRA TSC) for the Electric
Reliability Council of Texas (ERCOT) to grant critical designation status for the Riverton — Sand
Lake 345 kV Line, Sand Lake — Solstice 345 kV Line, and the Bakersfield — Solstice 345 kV
Line projects.

Both the Riverton — Sand Lake and Sand Lake — Solstice 345 kV lines and their associated
station work are currently being reviewed by stakeholders and ERCOT through the ERCOT
Regional Planning Group (RPG) Project Review Process, as part of The Far West Texas Project
2. Oncor submitted this project to the RPG on Feb 1, 2018. The Bakersfield — Solstice 345 kV
Line and its associated station work was previously reviewed by the ERCOT RPG as part of the
original Far West Texas Project. The Bakersfield — Solstice 345 kV Line received approval by
the ERCOT Technical Advisory Committee (TAC) in May 2017 and by the ERCOT Board of
Directors in June 2017.

The original Far West Texas Project as submitted to the RPG on April 20, 2016, proposed,
among other things, the new Riverton — Sand Lake and Sand Lake — Solstice 345 kV Lines as
part of a new 345 kV transmission loop in Far West Texas. ERCOT did not approve these pieces
of the project in its Independent Review of the Far West Texas Project dated May 23, 2017 based
on the load projections for the area at the time. At that time, the committed load on the existing
Oncor Wink — Culberson Switch 138 kV Line and the Oncor Yucca Drive Switch — Culberson
Switch 138 kV Line (together referred to as The Culberson Loop) was expected to be
approximately 600 MW by 2022,

In ERCOT’s Independent Review of the Far West Texas Project, it indicated that closing the 345
kV loop from the Riverton to Sand Lake to Solstice switching stations would be needed when the
load level on The Culberson Loop reached 917 MW, and an additional Dynamic Reactive
Device would be needed when that load reached 1037 MW. Since that time, load growth in the
area has significantly outpaced the original study projections for the project. As of February 1.
2018, Oncor has contractually committed load requests that will cause the total peak load served
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by The Culberson Loop to exceed 1000 MW in 2022. With the current forecast fast approaching
the load serving thresholds indicated by ERCOT’s Independent Review, these scope additions to
the original Far West Texas Project are needed as soon as possible.

Recent studies for when The Culberson Loop load reaches over 1000 MW show that the loss of
the radial Odessa EHV — Riverton 345 kV Line, a NERC category P1.2 contingency, or the loss
of the double circuit Odessa EHV - Riverton 345 kV Line (if a second circuit is approved
between Moss and Riverton), a NERC category P7 contingency, result in multiple voltage
violations and service interruption to all customers served within The Culberson Loop (1013
MW of load in 2022). This analysis also highlights the impact that taking a clearance on the
radial 345 kV line will have on customers since a 345 kV source is critical to maintaining service
to customers served on The Culberson Loop.

It should be noted that the load may develop sooner than 2022, potentially as soon as 2020,
based on potential load additions that are currently in contractual discussion with Oncor. As of
May 1, 2018, the potential load to be served in The Culberson Loop could reach over 1600 MW
based on the summation of current customer inquiries. The speed at which many of these
customers are coming online has already proved the difficulty to planning, designing,
constructing and operating facilities to adequately and reliably serve the load in a timely fashion.
The high rate of growth in this area of the ERCOT system makes incremental “wait-and-see”
plans for transmission facility improvements insufficient for reliable, “on-time” service to
customers.

As a result, in order to continue to provide reliable service to significant load in Far West Texas,
there is now a critical need to close the previously considered 345 kV loop and create an
alternative transmission feed for the 345 kV source at Riverton as soon as possible. Creating this
bi-directional feed would address the previously discussed reliability criteria violations, reduce
the potential for load shedding events, and increase operational flexibility of the radial Odessa
EHYV — Riverton 345 kV line.

The Riverton — Sand Lake 345 kV Line is a necessary component required to close the 345 kV
loop from Riverton to Sand Lake to Solstice. After RPG review, in January 2017 ERCOT
recommended Oncor’s Riverton — Sand Lake 138 kV Line project, recommending it to be
constructed to 345 kV standards but operated initially at 138 kV. Oncor filed its CCN application
as such on July 21, 2017, with a final decision due from the Public Utility Commission of Texas
(PUCT) before July 21, 2018. Currently, a Proposal for Decision (PFD) is expected to be
reviewed at the PUCT Open Meeting on May 10, 2018, in which there were no exceptions filed
to the PFD’s recommendation to approve the project. Assuming the new Riverton — Sand Lake
line will be constructed to 345 kV standards, ERCOT’s critical designation for this line’s
upgrade to 345 kV operation will allow for a faster ability to place this new 345 kV circuit into
service.

In addition to the Riverton — Sand Lake 345 kV Line, the Sand Lake — Solstice and the
Bakersfield — Solstice 345 kV Lines are required to close the 345 kV loop. AEP Texas and
LCRA TSC have been actively working on the CCN Application for the Bakersfield — Solstice
345 kV Line and plan to file with the PUCT for approval of this line in the Fall of 2018. Oncor
and AEP Texas will be initiating appropriate environmental and routing assessments for the Sand
Lake — Solstice 345 kV Line shortly, with plans to also file the CCN application in the Fall of
2018 concurrent with the Bakersfield — Solstice 345 kV Line application.
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As mentioned in previous correspondence, Oncor is implementing remedial operational schemes
to mitigate post-contingency voltage violations in The Culberson Loop area until additional
facilities can be built to reliably serve the increasing load. This will include various low voltage
load shed schemes, transfer trip schemes, and load restoration procedures. In some instances,
these measures will prohibit timely restoration of customers’ electricity service, putting
potentially hundreds of megawatts of continuous process type customer loads at risk of extended
service interruptions depending on the outage scenario. Without a looped 345 kV source
supplying The Culberson Loop, reliably serving the expected 1000+ MW of load in that area will
be problematic. As a result, a critical need exists in this area of the ERCOT system to relieve the
multiple operational challenges through the construction and operation of the 345 kV
infrastructure described in this letter.

It is for these multiple operational and reliability needs that Oncor, AEPSC, and LCRA TSC are
requesting critical designation status for the Riverton — Sand Lake 345 kV Line, the Sand Lake —
Solstice 345 kV Line, and the Bakersfield — Solstice 345 kV Line. With the critical designation
and six month administrative review at the PUCT, the in-service dates for these projects could be
accelerated by six months or more, which would allow the utilities to serve the committed load
more reliably and minimize the timeframe the system would be subject to the operational risks
described above. The needed 345 kV infrastructure is critical to the ability to reliably serve loads
already interconnected as well as the expected load growth in this area of the ERCOT system.

Best regards,

Eithar Nashawati

Director — Assets Planning
Oncor Electric Delivery

Vot o felfi
Kristian Koellner

Director, Transmission Planning
LCRA Transmission Services Corporation

Whspronn B ieh

Wayman Smith
Director, Transmission Planning
AEP Service Company

CC:  Warren Lasher
Woody Rickerson
Jeff Billo
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ercots

ELECTRIC RELIABILITY COUNCIL OF TEXAS, INC.
BOARD OF DIRECTORS RESOLUTION

WHEREAS, after due consideration of the alternatives, the Board of Directors (Board) of
Electric Reliability Council of Texas, Inc. (ERCOT) deems it desirable and in the best
interest of ERCOT to accept ERCOT staff's recommendation to (1) endorse the need
for the Far West Regional Planning Group (RPG) Projects (Option 3), which ERCOT
staff has independently reviewed and which the Technical Advisory Committee (TAC)
has voted unanimously to endorse, based on North American Electric Reliability
Corporation (NERC) and ERCOT planning reliability criteria, and (2) designate the
Riverton-Sand Lake, Sand Lake-Solstice, and Solstice-Bakersfield 345 KV lines as
critical to the reliability of the ERCOT System pursuant to Public Utility Commission of
Texas (PUCT) Substantive Rule 25.101(b)(3)(D);

THEREFORE, BE IT RESOLVED, that the ERCOT Board hereby (1) endorses the need
for the Far West RPG Projects (Option 3), which ERCOT staff has independently
reviewed and which TAC has voted unanimously to endorse, based on NERC and
ERCOT planning reliability criteria, and (2) designates the Riverton-Sand Lake, Sand
Lake-Solstice, and Solstice-Bakersfield 345 kV lines as critical to the reliability of the
ERCOT System pursuant to PUCT Substantive Rule 25.101(b)(3)(D).

CORPORATE SECRETARY'’S CERTIFICATE

|, Vickie G. Leady, Assistant Corporate Secretary of ERCOT, do hereby certify that, at
its June 12, 2018 meeting, the ERCOT Board passed a motion approving the above
Resolution by unanimous voice vote with no abstentions.

IN WITNESS WHEREOF, | have hereunto set my hand this [é-_’_fday of June, 2018.

Vickie G. Leady
Assistant Corporate Secretary

ltem 11 1
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Attachment A
ERCOT Public REPORT

ercot>

ERCOT Independent Review of Oncor
Far West Texas Project 2 and Dynamic Reactive

Devices
Version 1.0
ERCOT May 2018
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1. Executive Summary

ndune 2017 tne ERTOT Beard of Directors endorsed ing Far Wast Texas Projact (FWTP), a Tier *
ransimission project i3 gadress tne tra,(smso;‘on ngads 5otn 1 102 Zulbarson Loso arza and the
Bamia Juncuon arss that ¢ :d refianly serve the Culbersan oo load vp to 717 MY Since tne
approva of the FWTF prerzenin 2017, Onzor has ceniismead that the Tu'barson Loop igs eonraciua.y-
confirmed '0ad levels thai s wcasa ERC QTS mdmﬂ ed 7.7 MY/ im.tfor the aporoved Far Wast Texas

in December, 2017, Oncor submitted the Far Wast Texas Dynamic Reactive Davices (DRD} Projeci
to the Regional Planning Group (RPG) to meet the summear 2018 Cutherson Loop ioad need. The
proposed DRD project was estimated to cost $86 millicn and was classified as Tier 1 project. At the
time the DRD project was proposed, the Culberson Loop was projected to have 650 MW by 2019 and
790 MW by 2022 with the inclusion of the existing and confirmad load requests in the area

in February. 2018. Oncor submitted the Far West Texas Project 2 (FWTP2) to address reliability
requirements and ensure the transmission system in the area s able to meet the projected
contractually-confirmed load level in the Culberson Loop. The proposed FWTP2 project was
estimated to cost $184 million and was classified as a Tier 1 project. At the time the FWTP2 project
was proposed. the Culberson Loop was projected to have 775 MW by 2019 and 1013 MW by 2022
with the inclusion of the existing and confirmed lead requests in the area

As of April. 2018, Oncor has confirmed that the Cuiberson Loop now has contractually-confirmed load
tevels of 880 MW for 2019 and 1013 MW for 2022 Oncor has alsc indicated that additional, known
potential (no: vet contractually-confirmed) load increases in the Culherson Loop may push the lotal to
1338 MW

Eased on the DRD and FWTP2 proposals. ERCOT compleied the combined mndepentent raview
both projects together to determine the system nseds for both near-term and long-term in & cost
sffective manner while providing flexibility to maet potential load growth in this region.
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Construct a new approximarely 23-mile Kyle Ranch — Riverton 138 «V line o1 doubie-cirous
structures with one circuit 1n p:ac from Kyle Ranch 138 kv Switch Station © Riverten 138 =/
Switch Sistion

Tonstruct 2 new approximaiely 20-mile Owl Hills — Tupsiill — Riverton 138 kV ing on douw.v
Siout strustures with ane circuit i1 place from Owl Hills 138 kV Switen Stahion 12 Riverton

Y Qb i
S DWESSH

sl the second 345 kV circuit o2 the planne? Solshice Switc- Z=ner - Bak
i SUUCILTES

nsiall one 250 MVAR STATCOM 2t Horsashes Sor-gs 123 kv Sarish Swaevion
install one 250 MVAR STATCOM ar Quarry Fig'd 1238 kY 3wizh Stauen
Install 150 MVAR static capacitors at Horseshine Springs 138 kV Switch Station.

install 150 MVAR stiatic capacitors at Quarry Field 138 kV Switch Station

ve support components, including the STATCOMs and capacitors, should be implemented by

2019 if feasible to accommodate the projecied 880 MW Cutberson Loop demand Remedial

cperati

onal schemes may be required in the Culbersor Loop arez to mitigate post-contingency voltaga

violations in the near-term until all of the recommended transmission upgrades can be pul in-service
to meet the Culberson Loop area load growth.

Iltem 11

ERCOT Public

558



b

T Pubhe

pie)
@]

ERCOT Independent Review of tne Oncar Far West Texas Project 2 and Dynamic Reactive Devices E!

2. introduction

Over the past several years the Far West Texas Weather Zone has experienced high load growth
Between 2010 and 2016 the average annual growth rate was roughly 8% This strong growth rate
was primarily driven by increases in ofl and natural gas related demand. Figure 2 1 shows the total
projected load (MW) served from the Culberson Loop as indicated in the Oncor's Far West Texas
Projest 2 (FWTP2) RPG proposal
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e Confirmed Load Request  300.6 580.2 775 4 293 64.4 10131
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additions 300.6 6703 9838 11634 1292 13295
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Figure 2.1: Total Projected Load (MW) in the Culberson Loop

Load growth along the Culberson Loop has led to several transmission improvements in the area,
including the Far West Texas Project (FWTP) which was endorsed by the ERCOT Board of Directors
in June, 2017. The FWTP is expected to be implemented by 2020 and will be able to serve upto 717
MW of Culberson Loop load  Significant new load requests to connect to the Culberson Loop have
been observed since the approval of FWTP in 2017 due to growth in the oil and gas activity As of
April, 2018, the Permian Basin oif and natural gas ng count addition by county. as shown in Figure
2 2 has increased by 28% compared to April 2017. Also, more than 70% of newly added rigs since
April, 2017 are located in the counties served by the Culberson Loop transnmission system {Culberson,
Reeves. Ward, Crane. Loving. and Winkler Counties).
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ERCOT independent Review of the Oncor Far West Texas Project 2 and Dynamic Raactive Devices ERCO™ Pubic

Count as of Apri} 2018
Sool o lae le o Neen e

. o °
o @@ 1

Culberson
Area

Figure 2.2 Permian Basin Oil and Natural Gas Rig Count Addition since April, 2017

In December, 2017, Oncor submitted to RPG the Far West Texas Dynamic Reactive Devices (DRD)
Project. designed to meet the expected summer 2018 Culberson Loop load The proposed DRD
project was estimated to cost $86 million and was classified as a Tier 1 project. At the time of the
DRD project RPG submittal, the Culberson Loop load, with the inclusion of all contractually confirmed
load, was projecled to be 650 MW by 2019 and 790 MW by 2022. The major components of DRD
project proposal were;

«  Construct a new Horseshoe Springs 138 kV Switch Station in the Riverton — Culberson 138 kV
Double-circuit line

«  install two 250 MVAR. 138 kV Static Synchronous Compensators (STATCOMs) at Horseshoe
Spring 138 kV Switch Station

In February. 2018, Oncor submitted the Far West Texas Project 2 (FWTP2) to address reliability
requirements and ensure the transmission system in the area is able to meet the projected load The
proposed FWTP2 project was estimated to cost $1¢4 million and was classified as a Tier 1 projsct At
the tme the FWTP2 project was proposed. the Culberson Loop area load, agam based on
contractually confirmed load requesis, was projected to serve 775 MW by 2019 and 1013 MW by
2022. Figure 2.3 shows the proposed FWTP2. The major components of the FWTP2 project proposa!
include.

= Construct a new approximately 40-mile 345 kV line on double-circuit structures with one circuit
in place from Sand Lake 345 kV Switch Station to Solstice 345 kV Switch Station

= Add two new 600 MVA. 345/138 kV autotransformers at Sand Lake 345 kV Switch Station
s install 2 new 345 kV circuit on the planned Riverion — Sand Lake double circutt structures

o Install the second 345 kV circuit on the Odessa EHV — Riverton 345 kV line double circuit
structures between Moss and Riverton (cresting 2 Moss — Riverton 345 kV circuit)

ltem 11
ERCOT Public

560



ERCOT independent Review of the Oncor Far West Texas Project 2 and Dynamic Reactive Devices ERCOT Public

= Construct a new Quarry Field 138 kV Switch Station in the Wink ~ Riverton double-circuit 138
kV line
= Construct a new approximately 20-mile Kyle Ranch ~ Riverton 138 kV line on double-circuit
structures with one circuit in place from Kyle Ranch 138 kV Substation to Riverton 138 kV Switch
Station
= Construct a new approximately 20-mile Owl Hills — Tunstill — Riverion 138 kV line on coudie
sticuit structures with one circuit In place from Owi Hills 138 kV Switch Station to Riverton 138
kV Switch Station
As of April. 2018, Oncor has updated the contractually confirmed Culberson area load to be 880 MW

by summer 2019 and 1013 MW by 2022 Additional load requests could potentially push the load to
more than 1300 MW in the Culberson Loop.

'-._-..-.__.._...-..—_m__.-‘nMoss

OWLHILLS TUNSTILL b " ODESSA
i N ] WINK
*- . HORSESHOE SPRINGS \§ “s_RIVERTON 4. QUARRY FIELD -~
&
+
2*250MVAR
CULBERSON
—_— B SANDLAKEi YUCCA
~ == Proposed 138kvV
== == Proposed 345kV |
e Approved 345kV Upgrades f

& Proposed STATCOMs
- SOLSTICE BAKERSFIELD

Figure 2.3: Proposed Far West Texas Project 2

Based on both the DRD and the FWTP2 proposals. ERCOT completed this independent raview
to determine the system needs in the Culberson Loop area and to address those needs i a cost-
effective manner while providing the flexibilty {o meet near-term and potential long-tarm load
growth in this area
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ERCOT tndependent Review of the Oncor Far West Texas Project 2 and Dynanuc Reactve Devicas ERCO™ Pubiiz

3. Study Assumption and Methodology

ERCOT performed sludies under various systerm conditions to evaluate the system need and identify
a cost-effective solution to meet those needs in the area  The assumptions and criteria used for this
review are descrided in this section.

3.1, Study Assumption

The primary focus of this review is the Wink — Culberson — Yucca Drive loop transmission system
referred 1o as the "Cutberson Loop " Figure 3 1 shows the systermn map of the study area
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Figure 3.1: Transmission System Map of Study Area

Reliability Cases

The following starting cases were used in the study.
v The 2020 West/Far West (WFW) summear peak case from the 2017 RTP retiability case
The 2020 Dynamics Working Group summer peak flat starl case

Transmission Topology

The starting case was modified based on input from Oncor to include topological changes, swiched
shunt additions and load additions in the study area for both near-term 2019 summer peak and 2022

summer peak conditions
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Study Case Loads and Potential Loads

ooovided data regardirg merzased load proeshions in e S iels 2
recant Oncﬁ Jbmital data included 835 MW for 2519 summer rc 2xend 10RO MW o 2

aezk in t~2 Culberson Loop area  Onsor met with EROGOT as 3“978‘3‘ informahon on the oigrad
aimernfs which confirmed these pronosed lozd addifnns
p

Sensitvily cases ware also creatzd o refiscr higher paeatat ived izstons from Onoe”
| -
]

casas covamed additional customar lﬁad i’ﬁ*queatQ thar d'd not yat have irm commumant al the t:’“"-
o thesnd enendent review, Ta rafisct this "Potenhal” load growth. ths ?‘,w a3 moreases ‘3; 334 0N
n hz Cu.’"a“ o Loop for 2022 suramer oeax The wotal osd in tha Polentizl Locad Case was
aparaximatate 1347 MW i th2 Culbarson Loop for the Petartial Load sensityity

Generation

Planned generators in the Far West and West Weather Zones that met Planning Guide Secion §.0
condinons for inclusion in the base cases (according to the 2016 Ociober Generation interconnection
Status report). which were not included in the RTP cases. were addad The zdded generators are
iisted in Table 3 1

Table 3.1 Added Generators That Met Planning Guide Section 6.5 Conditions (2018 April GIS repot}
GINR Number Project Name MW Fuel County Weather Zone
14INR0O044 West of Pecos Solar 100 Solar Reeves Far West

Key assumptions applied in this study include the following.

*  Wind generation in West and Far West wesather zonss weare st 1o have a maximum dispalsh
capability of 2 6% of their rated capacity This assumption was in accordance with the 2075
Regional Transmission Plan Study Scope and Process document

t 70% of their rated acapacity 11 accerdance with the 2015 Regiong’
ope and Process documenti.

*  Solar gen=sration was sst
Trensmission Plan Studyv

at
~
=0
S

«  Considering the oil and gas incustry load characieristics {fiat load). the most siressed syste™
condition 1s during the night when solar generation 1s not evailable  To siudy this zondiion, 2
solar generation was dispaiched in the study base condiuons.

Capital Cost Estimates

Capial cost esimates for raasmussion faciiiias wars providsd by Onzes AZr3CT e-0 JTRLTEC
Thesz costs ware p ovédw “or ’mwedml f nam,ss.\,.‘ {aciitigs z2nd =207 vs3” "nI32 vawess

he iohowing criana wers used 10 identify pianmng cnana viclatons

D
w

Al 100 kV and above busses, ransmiesion linas and iransformars in hs suudy regro™ ¥we s momniore?
{exxcluding generator step-up transiormers).

*  Tnermal criteciz vicletions
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»  Dynamic Stability Anaysis
- NERC T2.-G01-4 endg ERCCT Panning Guides 2eotor £
3.3 Study Tools
ERCOT utilized the following software tools for the independant review of the Fa- Was! Texas Projest

» PSS/e version 33 was used to perform the dynamic stability analysis and in the nitial stead -
state case creation to incorporate the TSP idvs files

*  PowerWorld Simulator version 20 for SCOPF and steaay state contingency analysis
» VSAT version 17 was used for voltage stability analysis

= UPLAN version 10.2.0.19828
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4.  Project Need

Tha nsed o, 2 va~soussior -mprovament nooject was evausisd fo. "2 Siugy Cass Tabe 4.7
summarized {hs sieady s'atz vorage stebity (Power-Voliags) asse”“zvm resuns for the 2073
summear «. The rasults showed ore-cort rgrﬁr oy voliage steblity issues «+th na tansmission
upgradas Eveé wat tag adsihon of ths ERCQT ard of Directors approved Far Wes: Teuss Projes,
(FWTPY, as shown in TaRle 4.1 Scanaria 2. e results indicatad both vo'lage vioalicns end wiiags
coflaps s Unda cenan sontingaaies for the pojesiad Culbeson Loop 2018 summar peakizac The
projact nean anglysis res.’s ara congsient wnth tne finding of the 2017 FV/T? R ind 2,
: BRLIISAT M CUN2

272 Co
review helic2niitias tne need for addiional upgradss (beyond the FWTP projsct
2017) to sarve Ioads greater thai 717 MW in the Tulberson Loop

Table 4.1 Steady State Voltage Stability Assessment for the Base Case Condition

T L Culberson Load Serving Capability
i
Scenarno Load (MW} ransmisston
Upgrades -
NERC P1 PY NERC P&
880
1 None Pre-contingency Voltage Collapse
(2019 Summer Peak)
880 (2019 Summer Voltage Viotation Voltage Violation
2 FWTP'™"
Peal) Voltage Collapse Voltage Coliapse

1} The Far Wast Texas Project (FWTP) endorsed by ERCOT Board of Diractors i June. 2017

«©
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5. Project Options

51. Options Considerations

The FWTPF. which was endorsed by the ERCOT Boeard of Directors in suns 207
alloys for a pumber of different expansion options that could accommoaste a-din
1 2liernatives conswlsred in this sidy aign with the exnansion options sva’

C
ERTOT FWTP ivizpendent renisyy

N eddition. projact ootiens considered w this study were imied ‘o alternz ivas st ngll

a sacond 345 kY circuit to the Oasssa EHV — Riverton {oetwasy Mosz an? Brveriss; s
Bakersfisld 312 kV ines  This limitation was result of tha following consicerzbons

ne Cuiberson Loop area has experienced a significant rate of lo2d grewth  This evaluai on
focussd on contractually commitied load with 2 sensiuivity evaiushon which nciudes nev
customars that have contacted the TSPs with [oad requests but have not yet finalized a coniract
to construct However, itis possible that more. presently uaknown, load requests will maenalize
pefore the facilities recommended in this evaluation are in service

T

* The Odessa EMV — Riverton and Solstice — Bakersfield 345 kV lines have yet to be constructed
If they were constructed with one circuit in place and a second 345 kV circuit was later deemed
necessary, the construction outage to add the second circuit would greatly reduce the load
serving capability to the Culberson Loop and reduce the operational fiexibiity during what weule
likely be 2 long duration outage

= it is approximately 50% less expensive to construct the two circuits in place at the ininal build
than the cost of coming back to install the second circuit at a later time due o reduced access.
environmental and mobilization costs and consiruction efficiencies.

In addition. the new 138 kV lines proposed in the FWTP2 project are necessary 1o suengthen the
Culberson Loop and provide operational flexibility under normal and outage conditions

5.2. Short-Listed Options

Rased on the considerations listed above and tha results of preliminary ansys's. the {oliowing
“uiniversal” transmission upgrades were included 1 all of the shiori-istad oplions

[$4
1)
=
et
o

«  Construct a new approximately 40-mile 345 kv Ins on Joubie-cirout struciy 2O CTSUNS

* Instali 2 new 345 kV circuit on the plannsd Riverton — &a 3 Laks double circuit strugiurss

» nstal the szoond 345 kY cirowd on the Odessa EH 7/ — Pwasrion 345 ¢V inz coubls creon
s‘ructures batvean Moss and Riverton foreating 2 Moss - Pivecior 348 KV civee 0

*  Consiruct a new Quairy Fiald 132 kV Switch Station in the Wing — Xivarion deuble-sicun 138
K/ kine

Fvohns o0 dousie-crowt

N Fwvsrnn 122V Saee

= (Construct 2 nay approximately 20-mile Kyle Rano
struciures with one aircurt in place from Kyle Ransr i

-~

shion

10
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7T indepond=ns Re ew o' e Tneor Far

* :;c,.ws.ruc‘r S NeW aparoAl
rennt Struceras wits
38 KV Switch Siation

S p ok
NP oRpsta Dk
VESWRTD

= :nstall the sec d 343 kV circuit o the plannes 32'stioe Swicn Staton — Bakarsfielg Sy
St3don dsub.e Sircuit struciures

The fcilpwing three opuons wera studiad furings 7o fne reac'h

“stanad descoript'on of the thraz short-listed colnes o2 pros da

acludsdin th2 Appendix

Univarsal transmission upgrades
- Install o 250 MVAR Siatic Synchronous Comnensalors (3TATCOMs 2! Horseshoe
Springs 138 kV Switch Station
The total cost estimate for Option 1 is approximately $336.0 Million.
Ophion 2
Universal transmission upgrades

- Install one 250 MVAR Static Synchronous Compensaiors (STATCOMs) at Horseshoe
Springs 138 kV Switch Station

install capacitor banks with a total capacity of 150 MVAR et Horseshos Springs 133 kV
Switch Station

~ Install capacitor banks with a total capacity of 150 MVAR at Quarry Field 138 kV Switen
Station

The total cost estimate for Option 2 is approximately $282.5 Miliion
QOpuon 3
- Universal transmission upgrades

- Install one 250 MVAR Statiz Synzhronous Compeansaiors (STATSIOMEY at Horseshog
Springs 138 kV Switch Station

- Install one 250 MVAPR Ztanc Syrchionous Tompensetoms (STATCOM s, ar Quarry =g
128 kV Swiich Station
astair capacier tanks wita g tolal cecsst; =0 180 MIVAR 2t Horseshos Spangs 13TV
Swicn Statlion
- lastall canecitor banks wim = total capasiy of 1A MVAR at Quasy r.ald 138 KV Seach
Station
Thz toa! cost esumate for Oodon 3 is 2poreximatsty S227 2 Liltien

11
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SRIUN T indepsndent Review of the Jror ©ar West Tevas Projact 2 ane Dvname s Reactive Dences

6. Voltage Stability and Dynamic Stability Analysis

A Pawes-Voliage (PV) analysis was used n the steady siate volla ge statiiry assessmen for the

Cultzrsan Loop area for a4 shondisted options for the swidied scenanios A Power-vdiiage 1= v,
anas 315 was usead to proporucna’ly increase the load i the Cuiberson L:v: untli 3 votage collense
identifss the maximum loz7d serving sapability for the optiaps Tables 7 1 shows the resuls of ths
1ndicating the maximum inads in the Cuoearson L2os ersa thatcan b relietlv servedov -z

mzntined projsct options A senstivity analysis was condustad to evalug!s e mpsst sfnsainy

tors 2o the Culberson Lean load serving canakilin, : erato ; : Bas

canegration station ware off-ling In the study cass

alie 7.1 ¥nltage and Dynamic Stapility Assessment of All Options for Culbersen Leop Lead Senir

Capability
Culbarson Loop Load Sarver (VW)
sscription uon tion plior 3§
D Op 1 Option 2 Oplior
PV Voltage Coliapse Results (NERC P1 Pg, . ) .
P7_ERCOT Events) 1608 1568 588
PV Voltage Collapse Results twithout PBSES . )
Units) (NERC P1, PG, P7, ERCOT Events) 1508 1458 1548
Dynamic Stabihity Result {without PBSES
Units) (INERC P1, P6, P7, ERCOT Events) " Acceptable Accepiable Acceptabie
Estimated Capital Cost ($M) 300 202 5 327 5

(1) Dynamuc stability was conducted at the Culberson Loop load level idenified in the PV voltage collapse resui's

The majority of the loads in the study area were assumed to be oil and gas customers who emplay
voltage-sensitive electric equipment in their operations  As specified by Oncor. heavy mzio ipad was
assumiad to represent the load characterisuc in ths stuay area. All three oplions ware 1@sieq using
time damain dynamic stability simulations including 2 dynamic load mode! proviias oy 2asor o
aseluate systam stabilily

was assumed that if simulations indicated an acceptadls (stable) svstem resstase o owing savers
evants and/or thres-phase faults, the siability response wou!d alsc be azceptable for 10 i
with a sing'e-lnz-to-ground (5.5 ) fault. If a potential stability issue wes observyed the smu
rerun with SLG faults to ensure 2 stable sysiem responss following & HERC 2'z2nomg avanl s
way ine analysis demonstraied omzliance with THERC slenning stanzarus 207

- f‘\“"lT .
In these smwlations salecizd ERCOT ransmissinon busas wers mermisre,

{

Tra dynemic event defimtions inchiad the removszi of ali elements that the
G.re automatic controls are e4pectad o disconnsct for esch event.
are also listed in Table 71

Hone of the three options wiill ba fully in-service pnor to surmer 2018, wnsn 2
rzesh 880 MW, since the aaw transmission lines will nct ’oe construcied ~Asar
was conducted for the 201§ summer condition assuming only the reastve Jdevines i all tires op-“om
can be rmplamer 291 to sucport the Culperson Lood in 2018 The PY anaysis reachis &73 helar 1

Tabi2 7 2 Therasuitsindicate that for Options 1 and 2 agditonal oogratione’ it 5272 veasuas vy
oe nesced W matniam rehiabiity onor 10 the naw transms hies oeng wut in U'ale These

3150
opgrauonal mitigahion maasuras may inslude (but are natimited ) untarvoliagea 1530 snel

12
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RSN

Tabie 7.2 Steady State Voltage Stability Assessment of All Options for Culbersor Loot Lead Serarg
Capahility with Reactive Devices Only

Culberson Loop Loat Sarvec (M'A:

Dascripres, Ontor 1 Coton 2 Onuon

PV Volltage Collaps2 Resulis (rzactive
(NERC P1 P5. P7 ERCOT Events)
PV Voliage Collapse Resulis (vithout PBSES unis; (reactivs

devices only - (NERC P1 P3 P7 ERCOT Events; 7zl s =87

1) Assumirg reactive devices will b2 i service belfora new fransmission lines
2) Oncorincicated that the reactris davices identified to ba tocaiad at Quarnry Fie 2 138%V S
i service by summer 2019 ERCOT performed a PV analysis considenng only ths reastve agu.ces oraied a
Horseshoe Springs from Option 3 The results showed that withou® the Quairy Field reactive dewvices in sarvice Opaon

801 B2~ R

nen © At o e -
WILGH SoALLn mE, ot 00

{
(

3 woulc have a load serving capability of 72° MW

Item 11
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fthe Oncor Far o est Texas Projact ¢ ana Dvrams Raacuve Da et SRCLTE

\l;
!
D
o
]

7 Economic Analysis

Altnzugh this RP S projeci s aivar oy raliability needs, ERTS

] v
o derufv ary gotenhial impadsi on svsiam congashon reated to thg addinon of ws trensmss on

s@Ereng ca

w

2 production gnalysis )
acditon of the transrmission ungradss

14
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.

8.  Subsynchronous Resonance (SSR) Vuinerability Assessment

Acecordng to Protocol Secticn 2.22 1 3(2), ERCOT perfurmed @ S3R vulnerab ity assessmenivs. g
wpacgy check and the resuits inaicated that all three shorilisted ostons srengiren the transmiss!on
P by

network and mcresse the require d transmission ciwourt outages o heve 2 Gapsraton P\esou ce
bacome rnc 2l G series cap acitors The S8R assessment rasults el ~arz
anv existing C ton Resources or Generation Resourcas satsfying Flanning € J’:‘s Saction C ¢

conditions fo m“t.sx:m 1 ine nlanting models at ths time of tis study

15
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9. Final Options Comparison

As shown in Table 8.1, a comparison of study results for the three options shows that Option 3. shown
in Figure 9.1. met the system reliability criteria under the studied load conditions while providing better

load serving capability to accommodate both the near-term and potential fulure load needs in the
Culberson Loop area :

Table 9.1 Options Comparison

Description Option 1 Option 2 Option 3
Capital cost ($ Million) 300.0 2025 975
PV Results, Culberson Load Served 1608 1568 4689
PV Results, Culberson Load Served {with only reactive support devices
recommended in the options) 801 821 1001
PV Results, Culberson Load Served (without PBSES Units) 1508 1488 1648

PV Resuits, Culberson Load Served {without PBSES Units) (with only R
reactive support devices recommended in the options) 721 741 880

Dynamic Stability Results, Culberson Load Served Acceptable | Acceptable | Acceptable

Option 3

l_,___@__m.,mm_..__.ﬁ‘?: MOSS

OWL HILLS TUNSTILL I 7. " ODESSA
. — . ——— " | -——--—-—--f“'KYLERANCH
N 1 -
E N WINK
HORSESHOE SPRINGS N, RiVERTON ! QUARRY FIELD v
) x& T
Y 22150 MVAR ¥ B 150 MVAR
1*¥*250MVAR 1*250MVAR
N MENTONE
CULBERSON \
\
\
\
x‘
e 138KV sanpLaxd? YUCCA
— — proposed 138kV il
= == Proposed 345kV “
Approved 345kV Upgrades | | )
& Proposed STATCOMs | == o e e o Cm wme ww wn eme
= SOLSTICE BAKERSFIELD
pown Proposed Cap Banks

Figure 9.1: Option 3

16
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10. Sensitivity Studies

Zznstviy studies wears peformed to ensure compiancs with Plan-ing Guide raguemeants
10.1. Generation Sensitivity Analysis

£ oooding to Planning Guide Sscnon 3 1.3(4)a). the gerarabs- sensiivily anal sis val evaleala o
2fzct inal propesed Generation Ressurzes in o7 near tne study area will have 01 8 1200
tranamission oroject  Beased on thz 2018 Apnil Generaior Intercannection Status renen. T

s all tha generators In the area that mat Planning CGuids 6.2 and Tebia 141

(_/ ] .
2

crators in the area with a signed standard generator interconnection agreement

maet Planning Guide 6.9 Pond tons for mnclusion in the planning models  Cons cer.“j s ol an
as incustry load characterisics the most stressed system condition is dunng the n'gm whan st
neration 1s not available. Mo solar generation in the Culbersen Loop was assumz=d avadablen ing
udy base condiions Thearefore, tha proposed Generation Resources in tha Cu%’:e:son Loop a=z
wiil have no impact on the recommended transmission project

U

")

1@y (01 )
w

:—a

Table 16.1.1 Generators Met Planning Guide Section 6.9 Conditions (2017 March GIS repoert;
GINR Number Project Name MW Fuel County Weather Zone
14INROO44 West of Pecos Solar 100 Solar Reeves Far West

Table 10.1.2 Generators with SGIA That Did Not Meet Planning Guide Section 8.9 Conditions (2317 March GIS

report}
GINR Number Project Name MW Fuel County Weather Zone
18INRN022 Winkler Solar 150 Sclar Winkler ar West

10.2. Load Scaling Impact Analysis

Planning Guide Section 3.1 3(4) (h) requires svaluation of the mzact of vBrou s 12210 528707 o0 2
criraniz violations seen in the study cases

ll m

scause the volltage violations wsara observed at load sarving suses nside iz
coT 2:,311med that tha load scaling in the outsidz weaher zones Cid nothava 2 m
i observad need

17
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11.

Basad

neeg

alternativas, ERTZOT concluded that tha
the most cost =f %C‘zwc mannar and prong
indus

ry load growin inthe Cu bztson Losn

ERTITE0 -

Conclusion

on the ’”ecasted Icads arc scenarios anayzed, ERCZCT determinsd that trers 13 2 rehab"‘“-
o IMorove e ransmission sysiem in =ar Wnsf Texas <

B

described as dliows

= Conslrect 2 naer eppmrimate f 40 -mille 325 WV hing on doub's-cirousr sruc2 23 v o 200 '8
in place from 3and L ’%e 345 KV Switsh Stancn to Solsize 43V Svatch Zignen
= Aad two aew 800 MVA. 345/158 kY surotransformsrs ai 58°d Lake 243 ¢V Swic~ 3tauon
= Install 2 new 345 kV circuit on the plamnad Rivericn — 3and Lake double circurt struciures
» Install the second 345 kV crrcutt on the Odessa ZHV -~ Riverton 345 kY ling couble arcu s
structures between Moss and Riverton (creating a Moss — Riverton 345 kV cirzuit)
= Construct a new Quarry Fisld 138 kV Switch Station in the Winx - R verton double-cireut 138
kV line
* Construct a new approximately 20-mile Kyle Ranch — Riverton 138 kV ling on ¢oudle-circund
structures with one circuit in place from Kyle Ranch 138 kV Substation to Riverten 138 kV Switsh
Station
* Construct a new approximately 20-mile Owi Hills — Tunstill — Riverton 138 kV line on doubie
circutt structures with one circuit in place from Owl Hills 138 kV Swiich Substation to Rwerion
138 kV Switch Station
» Install tne second 345 kv circuit on the planned Solstice 345 KV Swilch Station — Bakersiis
45 kY Switch Station double circuit structures
* Instali ona 250 MVAR STATCOM at Horseshoe Springs 738 kV Swicn Station
* Ipstall one 250 MVAR STATCOM al Quarry Field 135 KV Swiich 3tahon
« lnsiat 180 MVAR siatic capaciiors at Horseshoe Sorings 132 xV Swaizh Staticn
* nstall 150 MVAR stetic capacitors at Quarry Figld 132 FV Swach S@'on
Ths reacuve su 1 components including bTATCJ\/.:\ 200 Carasitass e3savmaniaed i Dpuen 3
should b imple d by 2016 if feesinle to accommodaia thes prrected S50 1A Critosraon Loop
summar 2018 i onally, the sizing of canacitor bank gizgss should {8k e s 22oo0n:

3 g
“ﬁnSIdf’l‘aU’)ﬂS Reme dla! operationat sghemes may b etiutre,d to witigate post-ooainge
vmiauona i tha Culberson Loop area until the recominenisd mansntiss 2n w7 5 2028 san

‘elia

iy sarve th2 increasing load

18
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12. Designated Provider of Transmission Facilities

'ﬂ azoordance waln e ERZOT iNoda. Protocols Sa-"'mn 31
SSMISSIoT o rde s o0 oro'vts reviawed in the RPE. The deiows
2nz points of the noew prejac’s. %“ese providers can egf R oNINE e
o infarm ERCOT if they 4o rot eleti 1o provide them i different provicers oon
X moiec wili :%es;g 2 them as co-providers and thay c2n
thamselves what parts of thas recommendea projacis they w, eacn p'av e

13 2 desgrzie
i

fhizsehal oun

B

Bl ¢/

y M
X

@]

\,)

48

- N

2NCar GVins the Odessa =Hv Switch Station, Moss Swiich Staricn ars 15 g aniag 12 ceasirud
tc

awn tha naw Riverion Switching Station and therefore is tha presumead owner of tha Rrvesion Sw :ich ng
Station The re. ERCOT cdasi gna tas O1 or 2s the designated provider for the 345 kV Gdessa ERv
to Rverion and Moss to Riverton transmission faciliies alorig with tha twe reconmended 325132 &\

auioiransformers at ‘F\':verton

LCRA TSC owns the Bakersfield Switchyard while AEPST 1s consiructing and planning to own the
new 3olstice Substation and therefore is the presumed ownar of the Solstice Substation Therefors.
=RCOT designates AEPSC and LCRA TSC as the designated co-providers for the 345 kV Bakersfield
to Solstice transmission facilities but AEPSC as the provider of the two recommended 345/138 kV
autotransformers at Solstice

Oncor is planning to construct and own the new Sand Lake Switching Station and therefors is the
presumed owner of the Sand Lake Switching Station, while AEPSC 15 constructing and planning to
own the new Solstice Substation and therefore is the presumed owner of the Solstice Substation
ERCOT designates Oncor and AEPSC as tha designated co-providers for the 345 kV Sand Lake {o
Solstice transmission facilities and Oncor as the provider of the two recommended 345/138 kV
autotransformers at Sand Lake Switch Station.

Dncor owns all the 138 kV Swiich Stations isted in the recommended Option 3. Therefore, ERCOT
designates Oncor as the designated provider for all the 138 kY transmission faciiitizs along with the
propesed STATCOMs and static capacitor banks

The dasignated TSPs have requestad critical designation status for the Riverton — Sand Lake 345 kv
Line, tha Sand LLake — Solstice 345 kV Line, and the "’”‘:orsfield - Salslice 345 <V bnz for muitiple

OJeF??l")ﬂc‘l and rehability needs to address the rapid load growth in the Culbarson Loop arge. ERCO]T
¢asignatas the oroject critical to reliabihty par PUTT Subs ta“'fwe Rulg 253 101:D)Y3xD
19
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13. Appendix

w

Options Diagrams

Options_Oneline.p
ptx
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Office NCOR.

Memorandum

Date: October 30, 2018
To: File
From: BrendaJ. Perkins

Subject: Alternative Routes Evaluation: Sand Lake — Solstice 345 kV Transmission Line Project

This memorandum discusses the evaluation of routing alternatives for Oncor Electric Delivery
Company LLC’s (“Oncor”) and AEP Texas Inc.’s (“AEP Texas”) proposed Salt Lake — Solstice
345 kV Transmission Line Project (“Proposed Transmission Line Project”). In addition to the
recommendation for a route that best meets the requirements of the Texas Utilities Code and the
Substantive Rules of the Public Utility Commission of Texas (“Commission”), alternative routes
were also selected to be filed with this joint CCN Application of Oncor and AEP Texas. The
goal of this process is to provide the Commission with an adequate number of alternative routes
to conduct a proper evaluation. These alternative routes provide good geographic diversity while
complying with Section 37.056(c)(4)(A)-(D) of the Texas Utilities Code, 16 Tex. Admin. Code §
22.52(a)(4) (“TAC”), and 16 TAC § 25.101(b)(3)(B), including the Commission’s policy of
prudent avoidance. The selections are based on Oncor and AEP Texas’ reconnaissance and
observations of the project area, both companies independent review of the data included in the
Environmental Assessment and Alternative Route Analysis for Oncor Electric Delivery Company
LLC’s and AEP Texas Inc.’s Proposed Salt Lake — Solstice 345 kV Transmission Line Project in
Pecos, Reeves and Ward Counties, Texas (“Environmental Assessment and Routing Study’)
prepared by Halff Associates, Inc. (“Halff”); discussions with Halff personnel; discussions with
Oncor and AEP Texas personnel; both companies’ involvement in the public participation
meeting process; review of correspondence related to the Proposed Transmission Line Project;
other input that Oncor and AEP Texas received from interested parties; and other information.
The selections incorporate consideration of engineering feasibility, the estimated cost of
alternative routes, construction limitations, and other information.

Halff documented its efforts to identify potential preliminary alternative routes for the proposed
345 kV transmission line project in Chapter 4.0 of the Environmental Assessment and Routing
Study. After Halff completed the initial data gathering and constraints mapping process,
preliminary alternative route links were identified on aerial photography. These preliminary
alternative route links were selected considering the location of existing corridors, apparent
property boundaries and routing constraints. Numerous preliminary alternative route links were
identified by Halff, prior to the public participation meeting, that when combined formed
many preliminary alternative routes to connect Oncor’s Sand Lake Switch to the AEP Texas
Solstice Switch. The preliminary alternative route links evaluated by Halff and presented at the
public participation meeting are depicted in Exhibit 1 located in Appendix B of the
Environmental Assessment and Routing Study.

Following the public participation meeting, Halff conducted reconnaissance surveys to evaluate
and identify in the field the input, comments, and information received at the public participation

ATTACHMENT NO. 12
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meeting, as well as supplement their prior work, to determine whether that information would
warrant modifications to the preliminary alternative route links and/or the identification of new
preliminary alternative route links that were not presented at the meeting. The preliminary
alternative route link revisions are discussed in detail in Chapter 6.0 of the Environmental
Assessment and Routing Study and are briefly summarized below.

In general, numerous links were modified to account for new construction identified during the
September 2018 aerial reconnaissance, mostly related to oil and gas facilities. Following the
preliminary alternative route link revisions, Halff identified a total of 408 alternative routes that
were further evaluated, as discussed in Chapter 7.0 of the Environmental Assessment and
Routing Study. These routes were presented to Oncor and AEP Texas.

Each of the 408 preliminary alternative routes identified by Halff possesses both positive and
negative comparative attributes. Oncor and AEP Texas considered each of these attributes to
select a set of geographically diverse routing alternatives to be filed as a part of this Application.
Each alternative route complies with Section 37.056(c)(4)(A)-(D) of the Texas Utilities Code
and 16 Texas Administrative Code § 25.101, including the Commission's policy of prudent
avoidance.

Below, is a discussion of the alternative routes that were selected to be filed with the
Application. The routes can be grouped in many different ways; one approach is the grouping of
routes into geographic corridors. Alternative routes can be grouped into five different
geographic corridors. These five corridors are identified as: the west corridor using Link F1; the
west-central corridor using Link F2; the central corridor using Link F3; the east-central corridor
using Link HI; and the east corridor using Link H2. Due to the location of this project’s
endpoints being on opposite sides of the Pecos River, all routes cross the Pecos River.

Oncor and AEP Texas selected 29 geographically diverse alternative routes to be filed with the
CCN Application to allow for an adequate number of alternative routes to conduct a proper
evaluation. The links that comprise these routes are presented in Table 1. Table 2 presents
quantifiable environmental data on the 29 alternative routes filed as a part of the CCN
Application.

Oncor and AEP Texas then presented these 29 alternative routes to Mr. Wilson Peppard for
consideration of engineering feasibility, construction limitations and alternative route cost
estimates. Below is a discussion of each of the five geographic corridors and the alternative
routes selected for filing within each corridor.

The west corridor includes routes containing Link F1. The west F1 corridor routes vary in length
from approximately 50.4 to 57.9 miles. The west F1 corridor routes range in transmission line
costs from $111,077,000 to $123,457,000. The west F1 corridor routes vary in the number of
habitable structures within 500 feet of the route centerline from 2 to 66. The west F1 corridor
routes vary in the percentage of compatible corridors paralleled from 29.7% to 48.7%. The
seven alternatives filed in the Application that are in the west F1 corridor include Routes 46, 49,
325, 326, 328, 329 and 370.
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The west-central corridor includes routes containing Link F2. The west-central F2 corridor
routes vary in length from approximately 49.7 to 56.3 miles. The west-central F2 corridor routes
range in transmission line costs from $111,780,000 to $122,360,000. The west-central F2
corridor routes vary in the number of habitable structures within 500 feet of the route centerline
from 2 to 66. The west-central F2 corridor routes vary in the percentage of compatible corridors
paralleled from 25.5% to 37.0%. The four alternatives filed in the Application that are in the
west-central F2 corridor include Routes 78, 357, 366 and 404.

The central corridor includes routes containing Link F3. The central F3 corridor routes within
this corridor vary in length from approximately 44.5 to 53.4 miles. The central F3 corridor
routes range in transmission line costs from $98,220,000 to $116,066,000. The central F3
corridor routes vary in the number of habitable structures within 500 feet of the route centerline
from 3 to 38. The central F3 corridor routes vary in the percentage of compatible corridors
paralleled from 25.4% to 38.0%. The six alternatives filed in the Application that are in the
central F3 corridor are Routes 18, 41, 297, 310, 320 and 324.

The east-central corridor includes routes containing Link Hl. The east-central H1 corridor
routes vary in length from approximately 47.2 to 51.3 miles. The east-central HI corridor routes
range in transmission line costs from $106,217,000 to $113,652,000. The east-central H1
corridor routes vary in the number of habitable structures within 500 feet of the route centerline
from 3 to 39. The east-central H1 corridor routes vary in the percentage of compatible corridors
paralleled from 21.9% to 36.2%. The six alternatives filed in the Application that are in the east-
central H1 corridor are Routes 13, 14, 131, 292, 293 and 296.

The east corridor includes routes containing Link H2. The east H2 corridor routes vary in length
from approximately 48.8 to 58.7 miles. The east H2 corridor routes range in transmission line
costs from $107,266,000 to $126,903,000. The east H2 corridor routes vary in the number of
habitable structures within 500 feet of the route centerline from 2 to 38. The east H2 corridor
routes vary in the percentage of compatible corridors paralleled from 17.3% to 32.9%. The six
alternatives filed in the Application that are in the east H2 corridor are Routes 3, 90, 183, 280,
281 and 282.

After analyzing each of the 29 alternative routes within the five geographic corridors, Route 320
(Links A-B2-B3-C2-D2-F3-G4-G51-12-J1-J7-L1-Z) was selected as the route that best meets the
requirements of the Texas Utilities Code and the Commission's Substantive Rules.

The other significant factors which led to the selection of Route 320 include the following:

e the length of Route 320 is approximately 44.5 miles, which is the shortest alternative
route (Route 183 is the longest route included in the Application at approximately 58.7
miles);

e Route 320 is estimated to cost approximately $98,220,000, which is the least expensive
alternative route and is $28,683,000 less than the most expensive alternative route (Route
183);

e there are no habitable structures within the proposed right-of-way of Route 320;

e there are 38 habitable structures within 500 feet of the centerline of Route 320, of which
34 of these 38 structures are mobile living or office units that are temporarily in place and

580



appear to have no permanent foundations. The 32 mobile living units are of the travel
trailer style and are located within 500 feet of Link B2’s centerline (habitable structure
map identification numbers 2-20 and 22-34). The 2 mobile office units are prefabricated
mobile units located within 500 feet of Link Z’s centerline at the solar facility near the
Solstice Switch endpoint (habitable structure map identification numbers 67 and 68).
Habitable structure counts within 500 feet of the filed routes centerlines range from 2 to
66;

e Route 320 parallels existing compatible corridors, including existing transmission lines,
public roads and highways, railroads, and apparent property boundaries, for
approximately 27.2% of its length (the range of alternative routes paralleling existing
compatible corridors is 17.3% to 48.7%);

e Route 320 crosses no parks/recreational areas and does not have any parks/recreational
areas within 1,000 feet of its centerline;

e Route 320 crosses no recorded cultural resource sites (two crossings of recorded cultural
resource sites was the highest count among the filed routes);

e Route 320 has one recorded cultural resource site within 1,000 feet of its centerline (six
recorded cultural resource sites within 1,000 feet of the centerline was the highest count
among the filed routes);

e Route 320 has no FAA-registered airport with a runway greater than 3,200 feet within
20,000 feet of the centerline (two FAA-registered airports with a runway greater than
3,200 feet within 20,000 feet of the centerline was the highest count among the filed
routes);

e Route 320 has no FAA-registered airport with a runway of 3,200 feet or less within
10,000 feet of the centerline;

e Route 320 has no commercial AM radio transmitters within 10,000 feet of its centerline;

e Route 320 has no FM radio transmitters, microwave relay stations, or other similar
electronic installations within 2,000 feet of its centerline (four such electronic
installations within 2,000 feet of centerline was the highest count among the filed routes);

e Route 320 crosses three US or State Highways along its entire length (US or State
Highway crossings range from 2 to 3 among the filed routes);

e Route 320 crosses thirteen FM roads, county roads or other streets along its entire length
(such road or street crossings range from 8 to 19 among the filed routes);

e Route 320 has been judged to be feasible from an engineering perspective based on
currently known conditions without the benefit of on-the-ground and subsurface surveys,
and there are no currently-identifiable engineering constraints that impact this route that
cannot be addressed with additional consideration by Oncor and AEP Texas during the
engineering and construction process.

After considering all of the parameters and issues as discussed in this memo, Oncor and AEP
Texas selected Route 320 as the route that best meets the requirements of the Texas Utilities
Code and the Commission's Substantive Rules.

Additional information concerning the issues addressed in this memorandum can be found in the
Environmental Assessment and Routing Study, included as Attachment No. 1 to the CCN
Application, as well as my direct testimony filed with the CCN Application.
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Table 1. COMPOSITION OF ROUTES FILED IN THE CCN APPLICATION

Route |Link Sequence Miles
3 A-B1-C3-C2-D2-E2-F4-G6-H2-§22-)3-K4-K5-L1-Z 50.0
13 A-B1-C3-C2-D2-E2-F4-H1-13-J1-J7-11-Z 48.4
14  |A-B1-C3-C2-D2-E2-F4-H1-13-J1-)5-J8-K5-L1-Z 51.2
18 A-B1-C3-C2-D2-F3-G2-G3-G51-G52-13-J1-)7-L1-Z 46.7
41 A-B1-C3-C2-D2-F3-G4-G51-12-J1-J7-L1-Z 45.7
46  |A-B1-C3-C2-D1-E1-F1-11-K11-K12-12-Z 54.9
49 A-B1-C3-C2-D1-E1-F1-11-K2-K3-K12-L2-Z 51.6
78  |A-B1-C3-C2-D1-E1-F2-G4-G51-G52-13-J1-J7-L1-Z 50.8
90 A-B1-C4-D31-E4-D42-F5-H2-J22-)3-K4-K5-L1-Z 52.8
131 A-B1-C4-D31-D32-E3-F4-H1-i3-J1-17-L1-Z 51.3
183 A-B1-C4-D41-D42-F5-H2-J22-)3-K4-K5-11-2 58.7
280  |A-B2-B3-C2-D2-E2-F4-G6-H2-J22-J3-J4-18-K5-11-Z 50.6
281 A-B2-B3-C2-D2-E2-F4-G6-H2-J22-)3-)4-)5-}7-L1-Z 51.7
282 A-B2-B3-C2-D2-E2-F4-G6-H2-J22-)3-K4-K5-L1-Z 48.8
292 A-B2-B3-C2-D2-E2-F4-H1-13-J1-J7-11-Z 47.2
293 A-B2-B3-C2-D2-E2-F4-H1-13-J1-J5-)8-K5-L1-Z 50.0
296 A-B2-B3-C2-D2-E2-F4-H1-13-J21-)22-)3-K4-K5-L1-Z 49.9
297 A-B2-B3-C2-D2-F3-G2-G3-G51-G52-13-J1-)7-L1-Z 45.5
310 A-B2-B3-C2-D2-F3-G2-G1-11-K2-K3-K12-12-7 534
320 A-B2-B3-C2-D2-F3-G4-G51-12-J1-)7-L1-Z 445
324 A-B2-B3-C2-D2-F3-G4-G51-12-J21-)22-)3-K4-K5-11-7 47.2
325 A-B2-B3-C2-D1-E1-F1-11-K11-K12-L2-Z 53.7
326 A-B2-B3-C2-D1-E1-F1-11-K2-)6-17-11-Z 53.3
328 A-B2-B3-C2-D1-E1-F1-11-K2-K3-K12-1L2-Z 50.4
329 A-B2-B3-C2-D1-E1-F1-G1-G3-G51-G52-13-11-)7-11-Z 52.8
357 A-B2-B3-C2-D1-E1-F2-G4-G51-G52-13-J1-)7-11-Z 49.7
366 A-B2-B3-C2-D1-E1-F2-G4-G51-12-)21-J22-)3-K4-K5-L1-Z 51.5
370 A-B2-C1-E1-F1-11-K2-K3-K12-12-Z 57.9
404 A-B2-C1-E1-F2-G4-G51-12-J1-)7-11-2 56.3
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TABLE 2 ENVIRONMENTAL DATA FOR ROUTES FILED IN THE CCN APPLICATION

Alternative Route Number 3 13 14 18 41 48 49 78 90 131 183
Length of alternative route 263,845] 255,339 270,081 246,581 241,329] 289,870 272,194] 268,346] 278,823] 270,847 309,935
Length of alternative route (miles) 500 48.4 51.2 467 45.7 54,9 51.6 50.8 528 513 58.7
Length of route parallel to existing electnc transmission lines 36,604 0 13,724 ] 10,149 58,317 59,872 7,925 36,604 4,386 62,772
Length of route parailel to rallroads 0 0 0 Q 0 Q Q Q! Q 0 0
Length of route parallel to existing public roads/highways 15,673 16,481 15,673 16,481 16,481 8,038 8,038 16,481 21,077 20,723 26,470
Length of route paraliel to pipelines 8,174 8,748 8,748 670 1,244 747 747 13,237 11,667 12,207 6,534/
Length of route parallel to apparent property boundanes 24,489, 55,190 57,898 53,125 44,559 78,943 53,521 51,080 10,697 41,397 19,841
Total length of route parallel to existing compatible nghts-of-way 69,710 64,616 80,239 62,550 64,134 138,241 114,374 68,430 61,322 59,450 102,028
Number of habitable structures within 500 feet of the route centerline’ 3 4 4 3 3 2 2 2 2 3 2
Number of parks or recreational areas withun 1,000 feet of the route centerine? 0 0 0 0 0; 0 0 0 0 0 0
Length of the route across parks/recreational areas 0 0 0 0 0 0 0 0 0 0 0
Length of route through commercialfindustnal areas 14,249 13,699 13,977 11,888 11,337 10,422 10,409 12,038 14,496 13,877 16,364
Length of the route across cropland/hay meadow 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233
Length across rangeland pasture 232,330] 215803| 235,767] 207,862 198,704] 237,747 231,348 228465] 242690{ 229067 271,636
Length of route across agncultural cropland with mobite imgation systems 0 0 0 0 Q Q 0| Q 0 0 Q'
Length of route across upland woodiands 0 0 0 0 0 0 0 0 0 0 0
Length of route across npanan areas 14,607 19,658 17,673 19,869 24,327 34,721 26,789 21,094 18,739 22,139 18,374
Length of route across potential wetlands 1,343 4,861 1,347 5,644 5,644 5,528 2,319 5,433 1,595 4,461 2,279
Number of stream crossings by the route 13 18 18 15 14 16 20 13 37 39 32
Length of route parallel to streams (within 100 feet) 0 783 783 1,001 1,001 3,203 3,450 201 1,788 1,897 2,977
Length across lakes or ponds (open waters) 83 83 83 83 83! 219 96 83| 70 70 49
Number of known rare/urique plant locations within the nght-of-way 1 1 1 1 1 4 3| 3 0 0 0
Length of route through known habitat of endangered or threatened species 63 63 63 63 63 10,532 10,632 10,532 95 95 50
Number of recorded cultural resource sites crossed by the route 1 0 0 0 0 1 2 1 1 0 1
Number of recorded cultural resources within 1,000 feet of the route centerline 4 2 2 3 3 3 4 3 5 2 6
Length of route across areas of high archaeologicai/histonical site potental 53,146 69,037 71,903 64,131 62,797 72,502 73,181 85,743 90,034 93,158 100,595
Number of private airstnps within 10,000 feet of the route centeriine 0 0 0 0 0 0 0 0 0 0 0
Number of FAA-registered airports with at least one runway more than 3,200 feet in length within 0 0 0 0 0 1 1 1 0 0 0
20,000 feet of route centerline
Number of FAA-registered airports with no runway greater than 3,200 feet in length within 10,000 feet 0 0 0 o] 0 0 0 0 0 0 0
of the route centeriine
Number of heliports located within 5,000 feet of the route centeriine 0 0 0 0 Q Q Q 0! g 0 0
Number of commercial AM radio transmitters located within 10,000 feet of the route centeriine 0 0 0 0 0 0 0 "0 0 0 0
Number of FM, microwave and other electronic installations within 2,000 fest of the route centerline 1 2 2 0, 0 1 1 1 0 1 0
Number of U S or State Highway crossings by the route 3 3 3 3 3 3 3 3 3 3 2
Nurnber of Farm to Market (F M ), county roads, or other street crossings by the route 9 12 12 13 13 9 8 11 8 9, 8
Estimated length of nght-of-way within foreground wisual zone of U S and State Highways 20,050 21616 21,616 20,298 20,298 32,979 26,627 23,119 16,896 18,462 14,222
Estimated length of night-of-way within foreground visual zone of paridrecreational areas 0 0 0 [4] 0 0 0 [ 0 0, 0
Note' All length measurements in feet All hinear measurements were obtained from the National Agncultural

Imagery Program digital ortho imagery flown in 2016-2017 with the exception of areas of high

h site p which were measured from USGS Topographic Quadrangles The

aenal photograph has a provided accuracy of +/- 30 feet

*Structures normally inhabited by humans on a daily o reguiar basis  Habitable structures mclude but are

not imited to a single-family and multi-family dwellings and related structures, mobile homes, apartment

Iding tructures, industnal , churches, h nursing homes, and schools

Defined as parks and recreational areas owned by a governmental body or an organized group, club, or

church

%Believed to be systems no longer in use

* - Not inciuded in length of route paralief to existing compatible nghts-of-way
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TABLE 2 ENVIRONMENTAL DATA FOR ROUTES FILED IN THE CCN APPLICATION

Alternative Route Number 280 281 282 92 293 288 297 310 320 324 ] - 325
Length of alternative route 267,199] 273,212] 257,698] 249,191 263,933] 263,481 240,433] 281,790/ 235,181 249,471 283,722
Length of alternative route (miles) 50 6 517 48 8 47.2 500 49 9| 455 534 445 47.2 537
Length of route parallel to existing electnc transmission fines 22,117 8,393 36,604 0 13,724 54,446 0 59,872 10,149 64,596 58,317
Length of route paraliel to rallroads Q Q [¢] ] 0! Q! 0 Q 0 0 0
Length of route parallel to existing public roads/highways 20,629 21,438 15,479 16,287 15,479 15,479 16,287 7.326 16,287 15,479 7,844
Length of route parallel to pipelines 8,174 8,174 8,174 8,748 8,748 13,110 670 747 1,244 5,606 T47,
Length of route paralle! to apparent property boundanes 27,004 24,295 24,295 54,996 57,704 32,280 52,931 46,412 44 365 21,649 78,749,
Total length of route parallel to existing compatible nghts-of-way 62,888 47,264 69,516 64,422 80,045, 95,343 62,356 106,748 63,940 94,861 138,047
Number of habitable structures within 500 feet of the route centerline’ 38 38 38 39 39| 39 38 38 38 38 37
Number of parks or recreational areas within 1,000 feet of the route centeriine? 0 0 0 0 0 0 0 0 0 0 0
Length of the route across parks/recreational areas 0 0 0 0 0 0 0 0 0 0 0
Length of route through commercialfindustnal areas 13,504 13,708 13,763 13,213 13,491 13,935 11,402 11,767 10,851 11,573 9,936
Length of the route across cropland/hay meadow 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233 1,233
Length across rangeland pasture 233,317] 232,980] 226,196 209,668 229633] 232,844] 201,728 236,458 192 570 215746 231,612
Length of route across agncultural cropland with mobile irngatton systems 0 0 0 Q Q Q! Q! 0 0 0 0
Length of route across upland woodlands 0 0 0 0 0 0 0 0 0 0 0
Length of route across npanan areas 17,684 20,315 15,141 20,193 18,208 14,104 20,404 29,135 24 861 18,772 35,256
Length of route across potential wetlands 1,382 4,896 1,284 4,803 1,289 1,284 5,586 3,106 5,586 2,067 5,470
Number of stream crossings by the route 15 15 15 20 20 19 17 21 16 15| 18
Length of route parallel to streams (withuin 100 feet) 0 0 0 783 783 581 1,001 1,584 1,001 799 3,203
Length across lakes or ponds (open waters) 80 80 80 80 80 80 80 92 80 80 215
Number of known rare/unique plant locations within the night-of-way 1 1 1 1 1 1 1 1 1 1 4
Length of route through known habitat of endangered or threatened species 63! 63 63 63 63 63 63 63 63 63 10,532
Number of recorded cultural resource sites crossed by the route 1 1 1 0 0 0 0 1 0 0 1
Number of recorded cultural resources within 1,000 feet of the route centerline 2 2 2 0 0 0 1 2 1 1 1
Length of route across areas of high archaeologicalhistoncal site potential 53,412 50,546 53,412 69,303 72,170 68,262 84,397 85,523 63,063 62,021 72,768
Number of private airstnps within 10,000 feet of the route centerline 0 0 0 0 0 0 0 0 0 0 0
Number of FAA-registered airports with at least one runway more than 3,200 feet 1n length within 0 0 0 0 ] 0 0 0 0 0 1
20,000 feet of route centerline
Number of FAA-registered airports with no runway greater than 3,200 feet in length within 10,000 feet 0 0 0 0 0 0 0 0 0 0 0
of the route centerline
Number of heliports located within 5,000 feet of the route centerline 0 Q Q Q Q Q 0 0 0 0 0
Number of commercial AM radio transmutters located within 10,000 feet of the route centertine 0 0 0 0 0 0 0 0 0 0 0
Number of FM, microwave and other electronic installations within 2,000 feet of the route centerline 1 1 1 2 2 4 0 0 0 2 1
Number of U S or State Highway crossings by the route 3 3 3 3 3 3 3 3 3 3 3
Number of Farm to Market (F M ), county roads, or other strest crossings by the route 9 9 9 12 12 9 13 10, 13 10| 9
Estimated length of nght-of-way within foreground visual zone of U S and State Highways 20,050 20,050 20,050 21,616 21,616 21,616 20,298 23,806 20,298 20,298 32,979
Estimated length of right-of-way within foreground visual zone of park/recreational areas 0 0 0 0 0 0! 0 0 0 0 0
Note: All length measurements in feet All hlnear measurements were obtained from the National Agncultural

Imagery Program digital ortho imagery flown in 2016-2017 with the exception of areas of high

| site p which were measured from USGS Topographic Quadrangles The
aenal photograph has a provided accuracy of +/- 30 feet
normally i byh on a daily or regular basis Habnable structures include but are
nol Ilmnted to a single-family and mutti-fanmity dwellings and related structures, mobile homes, apartment
truct al structures, churches, hospitals, nursing homes, and schools

2Defned as parks and recrsallonal areas owned by a governmental body or an organized group, club, or

church

*Believed to be systems no longer in use

* - Not included in length of route parallel to existing compatible nights-of-way
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TABLE 2 ENVIRONMENTAL DATA FOR ROUTES FILED IN THE CCN APPLICATION

Alternative Route Number 326 328 3 357 366 370 404
Length of alternative route 281,677] 266,046 278,897 262,198{ 272,139{ 305,532 297,334
Length of alternative route {miles) 53 3 50 4 528 49.7 51 5 57.9 56 3
Length of route parallel to existing electrc transmission lines 23,841 59,872 0 7,925 72,520 59,872 18,074
Length of route parailel to rallroads 0 0 0 0 0 0 0
Length of route parallel to existing public roads/highways 16,805 7.844 16,805 16,287 15479 21,892 30,336
Length of route paraliel to pipelines 747 747 670 13,237 18,173 3,460 16,524
Length of route parallel to apparent property boundanes 53,327 53,327 72,985 50,886 13,604 73,073 62,066
Total length of route parallel to existing compatible nghts-of-way 87,111 114,180 82,928 68,236 100,741 135,522 91,161
Number of habitable structures within 500 feet of the route centerline’ 37 37 37 37 37 66 66
Number of parks or recreational areas within 1,000 feet of the route centertine? 0 0 0 0 0 0 0.
Length of the route across parks/recreational areas 0 0 0 0 0 0 [
Length of route through commercial/industnal areas 10,313 9,923 11,791 11,562 11,975 8,577 9,907
Length of the route across cropland/hay meadow 1,233 1,233 1,233 1,233 1,233 7177 7,177
Length across rangeland pasture 236,777] 225,214 238,868f 222,330 237,223 258,816] 247,649
Length of route across agncultural cropland with mobile irngation systems 0 0 0 0 0 3,043 3,043
Length of route across up!and woodlands 0 0 0 0 0 0 0
Length of route across npanan areas 27,508 27,324 22,183 21,629 19,771 24,584 23,121
Length of route across potential wetlands 5,766 2,261 4,741 5,375 1,856 3,253 6,367
Number of stream crossings by the route 18 22 18 15 13 26 18
Length of route paraliel to streams (within 100 feet) 3,125 3,450 2,866 201 0 4,449 1,201
Length across lakes or ponds (open waters) 80! 92 80 80 80 83 70
Number of known rare/urgue plant locations within the right-of-way 3 3 3 3 3 1 1
Length of route through known habitat of endangered or threatened species 10,532 10,532 10,532 10,532 10,532 52 52
Number of recorded cultural resource sites crossed by the route 1 2 1 1 1 1 0
Number of recorded cuiturai resources within 1,000 feet of the route centerline 1 2 1 1 1 1 0
Length of route across areas of high archaeologicalfistorical site potential 64,957 73,458 72,332 66,009, 63,633 49,928 41,145
Number of pnvate airstnps within 10,000 feet of the route centerling 0 0 0 0 0 0 0
Number of FAA-registered airports with at least one runway more than 3,200 feet in length within 1 1 1 1 1 2 2
20,000 feet of route centerhine
Number of FAA-registered airports with no runway greater than 3,200 feet in length within 10,000 feet 0 ] 0 0 0 0 0
of the route centerline
Number of heliports located within 5,000 feet of the route centerline 0 0 0 0 0 0 0
Number of commercial AM radio transmitters located within 10,000 feet of the route centerline 0 0 0 0 0 1 1
Number of FM, microwave and other electronic installations within 2,000 feet of the route centerline 1 1 1 1 3 0 0
Number of U S or State Highway crossings by the route 3 3 3 3 3 3 3!
Number of Farm to Market (F M ), county roads, or other street crossings by the route 8 8 11 11 8 16 19
Estimated length of right-of-way within foreground visual zone of U S and State Highways 23,119 26,627 23,119 23,119 23,119 28,636 25,128
Estimated length of nght-of-way within foreground wvisual zone of parkirecreational areas 0 0 0 0 0 0 0
Note' All length measurements in feet  All inear were ob d from the Agncultural

Imagery Program dxgnal ortho imagery flown in 2018-2017 with the exception of areas of high

[ site pot which were d from USGS Top Quadrangles The

aenal pi graph has a pi d of +/- 30 feet

Structures normally inhabited by humans on a daily or regular basis Habitable structures include but are

not hmited to a smgle-fam:ly and muft-family dwetlings and retated structures, mobile homes, apartment

buildings, | structures, nursing homes, and schools

2Defined as parks and recreational areas owned by a gavemmemal body or an organized group, club, or

church
Believed to be systams no longer in use
* - Not included in length of route parallel to existing compatible nghts-of-way
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Joint Application of Oncor Electric Delivery Company LLC and AEP Texas Inc. to Amend Their
Certificates of Convenience and Necessity for a Proposed Double-Circuit 345-kV Transmission Line in

Pecos, Reeves, and Ward Counties, Texas
(Sand Lake - Solstice CCN)

PUBLIC UTILITY COMMISSION OF TEXAS (PUC) DOCKET NO. 48785

Landowner

This notice is provided to notify you of the intent of Oncor Electric Delivery Company LLC (“Oncor”) and
AEP Texas Inc. (“AEP”) to construct a new double-circuit 345 kilovolt (“kV”) electric transmission line to
be built on steel towers between the Oncor Sand Lake Switch, to be located approximately six miles
northeast of the City of Pecos on the northwest side of Farm-to-Market Road (“FM”)3398 in Ward County
and the AEP Texas Solstice Switch, located along the north side of Interstate Highway (“IH)10
approximately 2.5 miles east of the Pecos/Reeves County Line, in Pecos County. The proposed transmission
line will be approximately 44.5 — 58.7 miles in length, depending upon the route approved by the Public
Utility Commission of Texas (“PUC”). The estimated cost of this project is $125,931,000 but may vary
depending upon the route approved by the PUC.

Your land may be directly affected by this docket. If one of the applicant’s routes is approved by the PUC,
the applicants will have the right to build a facility which may directly affect your land. This docket will not
determine the value of your land or the value of an easement if one is needed by the applicants to build the
facility. Persons with questions about the transmission line may contact Chris Reily of Oncor at (214) 486-
4717.

A detailed routing map may be reviewed at the following locations:

Display Location Address
Reeves County Courthouse 100 E. 4™ St., Pecos, TX 79722

Ward County Courthouse 400 S. Allen, Suite 101, Monahans, TX 79756
Pecos County Courthouse 103 West Callaghan, Fort Stockton, TX 79735

All routes and route segments included in this notice are available for selection and approval by the Public
Utility Commission of Texas.

The enclosed brochure entitled “Landowners and Transmission Line Cases at the PUC” provides basic
information about how you may participate in this docket, and how you may contact the PUC. Please read
this brochure carefully. The brochure includes sample forms for making comments and for making a request
to intervene as a party in this docket. The only way to fully participate in the PUC’s decision on where to
locate the transmission line is to intervene in the docket. It is important for an affected person to intervene
because the utility is not obligated to keep affected persons informed of the PUC’s proceedings and cannot
predict which route may or may not be approved by the PUC.

ATTACHMENT NO. 13
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In addition to the contacts listed in the brochure, you may call the PUC’s Customer Assistance Hotline at
(888) 782-8477. Hearing and speech-impaired individuals with text telephones (TTY) may contact the PUC’s
Customer Assistance Hotline at (512) 936-7136 or toll free at (800) 735-2989. If you wish to participate in
this proceeding by becoming an intervenor, the deadline for intervention in the proceeding is December 27,
2018, which is 45 days after filing of the application, and the PUC should receive a letter from you requesting
intervention by that date. Mail the request for intervention and 10 copies of the request to:

Public Utility Commission of Texas
Central Records

Attn: Filing Clerk

1701 N. Congress Avenue

P. O. Box 13326

Austin, Texas 78711-3326

Persons who wish to intervene in the docket must also mail a copy of their request for intervention to all
parties in the docket and all persons that have pending motions to intervene, at or before the time the request
for intervention is mailed to the PUC. In addition to the intervention deadline, other important deadlines may
already exist that affect your participation in this docket. You should review the orders and other filings
already made in the docket. The enclosed brochure explains how you can access these filings.

Enclosures:

Route Link Descriptions and Maps

Landowners and Transmission Line Cases at the PUC
Request to Intervene Form

Comment Form

Landowner’s Bill of Rights
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Table 1. COMPOSITION OF ROUTES FILED IN THE CCN APPLICATION

Route |Link Sequence

3 A-B1-C3-C2-D2-E2-F4-G6-H2-J22-)3-K4-K5-L1-Z

13 A-B1-C3-C2-D2-E2-F4-H1-13-)1-]7-1L1-Z

14 A-B1-C3-C2-D2-E2-F4-H1-13-J1-)5-J8-K5-L1-2

18 A-B1-C3-C2-D2-F3-G2-G3-G51-G52-13-J1-J7-L1-Z

41 A-B1-C3-C2-D2-F3-G4-G51-12-11-)7-L1-Z

46 A-B1-C3-C2-D1-E1-F1-11-K11-K12-L2-Z

49 A-B1-C3-C2-D1-E1-F1-11-K2-K3-K12-12-Z

78 A-B1-C3-C2-D1-E1-F2-G4-G51-G52-13-J1-J7-L1-Z

90 A-B1-C4-D31-E4-D42-F5-H2-122-)3-K4-K5-L1-Z
131 A-B1-C4-D31-D32-E3-F4-H1-13-)1-17-L1-Z
183 A-B1-C4-D41-D42-F5-H2-J22-13-K4-K5-L1-2
280 A-B2-B3-C2-D2-£2-F4-G6-H2-)22-J3-)4-)8-K5-L1-Z
281 A-B2-B3-C2-D2-E2-F4-G6-H2-J22-)3-)4-)5-17-L1-Z
282 A-B2-B3-C2-D2-E2-F4-G6-H2-)22-)3-K4-K5-L1-Z
292 A-B2-B3-C2-D2-E2-F4-H1-13-J1-)7-L1-Z
293 A-B2-B3-C2-D2-E2-F4-H1-13-J1-J5-J8-K5-L1-Z
296 A-B2-B3-C2-D2-E2-F4-H1-13-)21-)22-)3-K4-K5-L1-Z
297 A-B2-B3-C2-D2-F3-G2-G3-G51-G52-13-J1-J7-L1-Z
310 A-B2-B3-C2-D2-F3-G2-G1-11-K2-K3-K12-12-Z
320 A-B2-B3-C2-D2-F3-G4-G51-12-J1-47-L1-Z
324 A-B2-B3-C2-D2-F3-G4-G51-12-J21-122-)3-K4-K5-L1-Z
325 A-B2-B3-C2-D1-E1-F1-11-K11-K12-1.2-Z
326 A-B2-B3-C2-D1-E1-F1-11-K2-J6-)7-L1-Z
328 A-B2-B3-C2-D1-E1-F1-11-K2-K3-K12-L2-Z
329 A-B2-B3-C2-D1-E1-F1-G1-G3-G51-G52-13-J1-)7-L1-Z
357 A-B2-B3-C2-D1-E1-F2-G4-G51-G52-13-J1-17-L1-Z
366 A-B2-B3-C2-D1-E1-F2-G4-G51-12-J21-122-)3-K4-K5-L1-Z
370 A-B2-C1-E1-F1-11-K2-K3-K12-L2-Z
404 A-B2-C1-E1-F2-G4-G51-12-J1-)7-L1-Z
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Link A

From the Sand Lake Switch, Link A proceeds in a southeasterly direction for approximately 2,400 feet to
the intersection of Links A, B1, and B2. Link A crosses Farm-to-Market (FM) 3398, a natural gas pipeline,
and two existing transmission lines.

Link B1

From the intersection of Links A, B1, and B2, Link B1 proceeds in a northeasterly direction for
approximately 3,000 feet to an angle point. This segment of Link B1 crosses an existing transmission line,
two crude oil pipelines, and FM 516. From this angle point, Link B1 continues in a southeasterly direction
for approximately 7,100 feet to the intersection of Links B1, C3, and C4. This segment of Link B1 crosses
two existing transmission lines.

Link B2

From the intersection of Links A, B1, and B2, Link B2 proceeds in a southwesterly direction for
approximately 2,300 feet to an angle point. This segment of Link B2 crosses a natural gas pipeline. From
this angle point, Link B2 continues in a southeasterly direction, for approximately 4,300 feet to the
intersection of Links B2, B3, and C1. This segment of Link B2 crosses a natural gas pipeline, County
Road (CR) 1010, CR 155, an existing transmission line, Main Line Canal, and CR 148.

Link B3

From the intersection of Links B2, B3, and C1, Link B3 proceeds in a southeasterly direction, parallel to a
natural gas pipeline, for approximately 2,500 feet to the intersection of Links B3, C2, and C3. This segment
of Link B3 crosses a refined products pipeline and a crude oil pipeline.

Link C1

From the intersection of Links B2, B3, and C1, Link C1 proceeds in a southwesterly direction for
approximately 3,200 feet to an angle point. This segment of Link C1 crosses a natural gas pipeline, FM
873, a refined products pipeline, and a crude oil pipeline. From this angle point, Link C1 proceeds in a
southwesterly direction for approximately 1,100 feet to an angle point. From this angle point, Link C1
proceeds in a southwesterly direction for approximately 4,200 feet to an angle point. From this angle point,
Link C1 proceeds in a westerly direction for approximately 8,500 feet to an angle point. This segment of
Link C1 crosses Lateral Number One, the Pecos River (Reeves and Ward counties boundary), two existing
transmission lines, and FM 1216. From this angle point, Link C1 proceeds in a west/southwesterly direction
for approximately 7,600 feet to an angle point. This segment of Link C1 crosses US 285, a crude oil
pipeline, and a natural gas pipeline. From this angle point, Link C1 proceeds in a southerly direction for
approximately 2,200 feet to an angle point. From this angle point, Link C1 proceeds in a
south/southeasterly direction, parallel to CR 402, for approximately 2,000 feet to an angle point. From this
angle point, Link C1 proceeds in a west/southwesterly direction for approximately 28,600 feet to an angie
point. This segment of Link C1 crosses CR 402, an abandoned railroad terrace, FM 2119, CR 408, an
existing transmission line, a natural gas liquids pipeline, a crude oil pipeline, and two natural gas pipelines.
From this angle point, Link C1 proceeds in a south/southwesterly direction for approximately 1,100 feet to
an angle point. From this angle point, Link C1 proceeds in a west/southwesterly direction, parallel to CR
404, for approximately 5,300 feet to an angle point. From this angle point, Link C1 proceeds in a
southwesterly direction for approximately 1,100 feet to an angle point. This segment of Link C1 crosses
CR 409. From this angle point, Link C1 proceeds in a west/southwesterly direction for approximately 4,500
feet to an angle point. This segment of Link C1 crosses an existing transmission line. From this angle
point, Link C1 proceeds in a south/southeasterly direction, parallel to an existing transmission line, for
approximately 2,000 feet to an angle point. From this angle point, Link C1 proceeds in a
south/southeasterly direction for approximately 500 feet to an angle point. This segment of Link C1 crosses
a railroad terrace, a natural gas pipeline, and IH 20. From this angle point, Link C1 proceeds in a
south/southeasterly direction for approximately 1,000 feet to an angle point. From this angle point, Link
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C1 proceeds in a south/southwesterly direction for approximately 9,400 feet to an angle point. This
segment of Link C1 crosses two natural gas pipelines. From this angle point, Link C1 proceeds in a
south/southeasterly direction for approximately 2,200 feet to an angle point. This segment of Link C1
crosses two natural gas pipelines. From this angle point, Link C1 proceeds in a south/southwesterly
direction for approximately 5,300 feet to an angle point. This segment of Link C1 crosses CR 211. From
this angle point, Link C1 proceeds in an east/southeasterly direction for approximately 3,900 feet to an
angle point. This segment of Link C1 crosses a naturai gas pipeline. From this angle point, Link C1
proceeds in a south/southeasterly direction for approximately 2,400 feet to an angle point. This segment
of Link C1 crosses CR 339. From this angle point, Link C1 proceeds in an east/southeasterly direction for
approximately 36,700 feet to the intersection of Links C1, D1, and E1. This segment of Link C1 crosses
FM 869, a railroad terrace, SH 17, three natural gas pipelines, Salt Draw, CR 118, two crude oil pipelines,
and a natural gas liquids pipeline.

Link C2

From the intersection of Links B3, C2, and C3, Link C2 proceeds in a southwesterly direction for
approximately 5,500 feet to an angle point. This segment of Link C2 crosses a natural gas pipeline and
FM 873. From this angle point, Link C2 proceeds in a southeasterly direction for approximately 14,400
feet to an angle point. This segment of Link C2 crosses CR 140. From this angle point, Link C2 proceeds
in a south/southeasterly direction for approximately 3,500 feet to an angle point. This segment of Link C2
crosses a railroad terrace and Business IH 20. From this angle point, Link C2 proceeds in a
south/southeasterly direction for approximately 4,400 feet to an angle point. From this angle point, Link
C2 proceeds in a southerly direction for approximately 1,200 feet to an angle point. This segment of Link
C2 crosses the Pecos River (Reeves and Ward counties boundary). From this angle point, Link C2
proceeds in a southeasterly direction for approximately 1,200 feet to an angle point. From this angle point,
Link C2 proceeds in a south/southeasterly direction for approximately 3,300 feet to an angle point. This
segment of Link C2 crosses a natural gas pipeline and IH 20. From this angle point, Link C2 proceeds in
a south/southwesterly direction for approximately 1,200 feet to the intersection Links C2, D1, and D2.

Link C3 (Bi-directional Link)

From the intersection of Links B1, C3, and C4, Link C3 proceeds in a southwesterly direction for
approximately 5,300 feet to the intersection of Links B2, C2, and C3. This segment crosses FM 516, three
crude oil pipelines, a refined products pipeline, Main Line Canal, and CR 148.

Link C4

From the intersection of Links B1, C3, and C4, Link C4 proceeds in a northeasterly direction for 1,200 feet
to an angle point. This segment of Link C4 crosses Cedarvale Canal and CR 149. From this angle point,
Link C4 proceeds in an east/northeasterly direction for approximately 6,400 feet to an angle point. This
segment of Link C4 crosses a natural gas pipeline and an existing transmission line. From this angle point,
Link C4 proceeds in a southeasterly direction for 14,500 feet to the intersection of Links C4, D31, and
D41. This segment of Link C4 crosses RM 2355, a refined products pipeline, and a crude oil pipeline.

Link D1

From the intersection of Links C2, D1, and D2, Link D1 proceeds in a southwesterly direction for
approximately 8,700 feet to an angle point. This segment of Link D1 crosses two natural gas pipelines.
From this angle point, Link D1 proceeds in a southerly direction for approximately 5,700 feet to an angle
point. This segment of Link D1 crosses a natural gas pipeline. From this angle point, Link D1 proceeds
in a south/southwesterly direction for approximately 1,200 feet to an angle point. This segment of Link D1
crosses FM 1450 and an existing transmission line. From this angle point, Link D1 proceeds in a
southwesterly direction for approximately 3,300 feet to an angle point. From this angle point, Link D1
proceeds in a south/southwesterly direction for approximately 2,200 feet to an angle point. This segment
of Link D1 crosses a crude oil pipeline. From this angle point, Link D1 proceeds in a southwesterly
direction for approximately 4,300 feet to an angle point. This segment of Link D1 crosses a natural gas
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pipeline and US 285. From this angle point, Link D1 proceeds in a westerly direction for approximately
5,000 feet to an angle point. This segment of Link D1 crosses a crude oil pipeline. From this angle point,
Link D1 proceeds in a southwesterly direction for approximately 3,300 feet to an angle point. From this
angle point, Link D1 proceeds in a westerly direction for approximately 5,600 feet to an angle point. This
segment of Link D1 crosses a natural gas pipeline. From this angle point, Link D1 proceeds in a
south/southwesterly direction for approximately 15,000 feet to an angle point. This segment of Link D1
crosses a crude oil pipeline, an existing transmission line, nine natural gas pipelines, and Salt Draw. From
this angle point, Link D1 proceeds in a southeasterly direction for approximately 2,100 feet to the
intersection of Links C1, D1, and E1.

Link D2

From the intersection of Links C2, D1, and D2, Link D2 proceeds in a south/southwesterly direction for
approximately 2,000 feet to an angle point. From this angle point, Link D2 proceeds in a
south/southeasterly direction for approximately 10,700 feet to an angle point. This segment of Link D2
crosses two natural gas pipelines. From this angle point, Link D2 proceeds in an east/southeasterly
direction for approximately 6,600 feet to the intersection of Links D2, E2, and F3. This segment of Link
D2 crosses two natural gas pipelines and Toyah Creek.

Link D31

From the intersection of Links C4, D31, and D41, Link D31 proceeds in a southeasterly direction for
approximately 7,000 feet to an angle point. This segment of Link D31 crosses an existing transmission
line. From this angle point, Link D31 proceeds in a south/southeasterly direction for approximately 900
feet to an angle point. This segment of Link D31 crosses a railroad terrace and Business IH 20. From this
angle point, Link D31 proceeds in a southeasterly direction for approximately 3,400 feet to an angle point.
This segment of Link D31 crosses IH 20. From this angle point, Link D31 proceeds in an east/southeasterly
direction for approximately 20,200 feet to an angle point. This segment of Link D31 crosses Rock Quarry
Draw. From this angle point, Link D31 proceeds in a south/southwesterly direction for approximately
17,900 feet to the intersection of Links D31, D32, and E4. This segment of Link D31 crosses the Pecos
River (Reeves and Ward counties boundary) and five natural gas pipelines.

Link D32

From the intersection of Links D31, D32, and E4, Link D32 proceeds in a south/southwesterly direction for
approximately 7,300 feet to the convergence of Link D32 and Link E3. Link D32 crosses a natural gas
pipeline.

Link D41

From the intersection of Links C4, D31, and D41, Link D41 proceeds in a northeasterly direction for
approximately 4,700 feet to an angle point. This segment of Link D41 crosses a crude oil pipeline and a
refined products pipeline. From this angle point, Link D41 proceeds in an east/northeasterly direction for
approximately 1,200 feet to an angle point. From this angle point, Link D41 proceeds in a northeasterly
direction, parallel to an existing transmission line, for approximately 6,200 feet to an angle point. This
segment of Link D41 crosses two natural gas pipelines. From this angle point, Link D41 proceeds in an
east/northeasterly direction, parallel to an existing transmission line, for approximately 4,100 feet to an
angle point. This segment of Link D41 crosses two natural gas pipelines. From this angle point, Link D41
proceeds in a northeasterly direction, parallel to an existing transmission line, for approximately 1,200 feet
to an angle point. From this angle point, Link D41 proceeds in a southeasterly direction, parallel to an
existing transmission line, for approximately 900 feet to an angle point. From this angle point, Link D41
proceeds in an east/northeasterly direction for approximately 13,800 feet to an angle point. This segment
of Link D41 crosses a natural gas pipeline. From this angle point, Link D41 proceeds in a southeasterly
direction for approximately 6,000 feet to an angle point. This segment of Link D41 crosses an existing
transmission line, two natural gas pipelines, and a crude oil pipeline. From this angle point, Link D41
proceeds in a south/southeasterly direction for approximately 6,000 feet to an angle point. This segment
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of Link D41 crosses two natural gas pipelines, a railroad terrace, and IH 20. From this angle point, Link
D41 proceeds in southeasterly direction for approximately 8,900 feet to an angle point. This segment of
Link D41 crosses a natural gas pipeline twice at separate locations. From this angle point, Link D41
proceeds in a southerly direction for approximately 12,600 feet to an angle point. This segment of Link
D41 crosses a refined products pipeline and a natural gas pipeline. From this angle point, Link D41
proceeds in a southwesterly direction for approximately 10,300 feet to an angle point. This segment of
Link D41 crosses the Pecos River (Reeves and Ward counties boundary). From this angle point, Link D41
proceeds in a south/southwesterly direction for approximately 9,100 feet to an angle point. This segment
of Link D41 crosses a natural gas pipeline. From this angle point, Link D41 proceeds in a
south/southwesterly direction for approximately 1,100 feet to an angle point. From this angle point, Link
D41 proceeds in a south/southwesterly direction for approximately 5,500 feet to the intersection of Link
D41, D42, and E4. This segment of Link D41 crosses two natural gas pipelines.

Link D42

From the intersection of Link D41, D42, and E4, Link D42 proceeds in a south/southwesterly direction for
approximately 1,000 feet to the convergence of Link D42 and Link F5. This segment of Link D42 crosses
two natural gas pipelines and an existing transmission line.

Link E1

Form the intersection of Links C1, D1, and E1, Link E1 proceeds in a southeasterly direction for
approximately 5,500 feet to the intersection of Links E1, F1, and F2. This segment of Link E1 crosses a
natural gas pipeline.

Link E2 (Bi-directional Link)

From the intersection of Links E2, E3, and F4, Link E2 proceeds in a west/northwesterly direction for
approximately 4,600 feet to an angle point. From this angle point, Link E2 proceeds in a northwesterly
direction for approximately 4,200 feet to an angle point. This segment of Link E2 crosses CR 105 and a
natural gas pipeline. From this angle point, Link E2 proceeds in a westerly direction for approximately
3,600 feet to the intersection of Links D2, E2, and F3. This segment of Link E2 crosses two crude oil
pipelines.

Link E3

From the convergence of Link D32 to Link E3, Link E3 proceeds in a west/southwesterly direction, parallel
to an existing transmission line, for approximately 4,400 feet to an angle point. This segment of Link E3
crosses a natural gas pipeline. From this angle point, Link E3 proceeds in a west/northwesterly direction
for approximately 4,200 feet to the intersection of Links E2, E3, and F4.

Link E4 (Bi-directional Link)

From the intersection of Links D41, D42, and E4, Link E4 proceeds in a west/northwesterly direction for
approximately 2,900 feet to an angle point. From this angle point, Link E4 proceeds in a westerly direction
for approximately 2,200 feet to an angle point. From this angle point, Link E4 proceeds in a
west/northwesterly direction for approximatety 5,900 feet to the intersection of Links D31, D32, and E4.
This segment of Link E4 crosses two natural gas pipelines.

Link F1
From the intersection of Links E1, F1, and F2, Link F1 proceeds in a south/southwesterly direction for
approximately 4,200 feet to an angle point. This segment of Link F1 crosses a natural gas liquids pipeline

and a crude oil pipeline. From this angle point, Link F1 proceeds in a southerly direction for approximately
1,200 feet to an angle point. From this angle point, Link F1 proceeds in a south/southwesterly direction for
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approximately 15,500 feet to the intersection of Links F1, G1, and I1. This segment of Link F1 crosses
Toyah Creek and a crude oil pipeline.

Link F2

From the intersection of Links E1, F1, and F2, Link F2 proceeds in an east/southeasterly direction for
approximately 2,800 feet to an angie point. This segment of Link F2 crosses an existing transmission line.
From this angle point, Link F2 proceeds in a south/southeasterly direction for approximately 7,900 feet to
an angle point. This segment of Link F2 crosses Toyah Creek. From this angle point, Link F2 proceeds
in an east/southeasterly direction for approximately 2,200 feet to an angle point. From this angle point,
Link F2 proceeds in a southerly direction for approximately 1,200 feet to an angle point. From this angle
point, Link F2 proceeds in a southeasterly direction for approximately 15,900 feet to the intersection of
Links F2, F3, G2, and G4. This segment of Link F2 crosses a crude oil pipeline and a natural gas liquids
pipeline.

Link F3

From the intersection of Links D2, E2, and F3, Link F3 proceeds in a south/southwesterly direction for
approximately 16,300 feet to an angle point. This segment of Link F3 crosses an existing transmission
line, FM 1450, four natural gas pipelines, and three crude oil pipelines. From this angle point, Link F3
proceeds in a west/southwesterly direction for approximately 3,000 feet to an angle point. From this angle
point, Link F3 proceeds in a south/southwesterly direction for approximately 9,700 feet to an angle point.
This segment of Link F3 crosses five natural gas pipelines. From this angle point, Link F3 proceeds in a
southwesterly direction for approximately 5,500 feet to an angle point. This segment of Link F3 crosses
US 285 and CR 113. From this angle point, Link F3 proceeds in a southerly direction for approximately
15,100 feet to the intersection of Links F2, F3, G2, and G4. This segment of Link F3 crosses CR 113, a
crude oil pipeline, and a natural gas liquids pipeline.

Link F4

From the intersection of Links E2, E3, and F4, Link F4 proceeds in a south/southwesterly direction for
approximately 2,700 feet to an angle point. This segment of Link F4 crosses an existing transmission line
and FM 1450. From this angle point, Link F4 proceeds in a southerly direction for approximately 3,400 feet
to an angle point. From this angle point, Link F4 proceeds in a south/southwesterly direction for
approximately 7,000 feet to an angle point. This segment of Link F4 crosses two natural gas pipelines and
a crude oil pipeline. From this angle point, Link F4 proceeds in a southeasterly direction for approximately
5,900 feet to the intersection of Links F4, G6, and H1.

Link F5

From the convergence of Link D42 and Link F5, Link F5 proceeds in a southeasterly direction for
approximately 10,100 feet to an angle point. This segment of Link F5 crosses a natural gas pipeline. From
this angle point, Link F5 proceeds in a south/southwesterly direction for approximately 11,600 feet to an
angle point. This segment of Link F5 crosses five natural gas pipelines, CR 104, FM 1450, and CR 103.
From this angle point, Link F5 proceeds in a west/southwesterly direction for approximately 4,800 feet to
an angle point. This segment of Link F5 crosses a natural gas pipeline. From this angle point, Link F5
proceeds in a south/southwesterly direction for approximately 3,700 feet to an angle point. From this angle
point, Link F5 proceeds in a westerly direction for approximately 3,600 feet to an angle point. This segment
of Link F5 crosses two natural gas pipelines. From this angle point, Link F5 proceeds in a westerly
direction for approximately 1,300 feet to the intersection of Links F5, G6, and H2. This segment of Link
F5 crosses a crude oil pipeline.
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Link G1 (Bi-directional Link)

From the intersection of Links F1, G1, and I1, Link G1 proceeds in an east/southeasterly direction for
approximately 1,000 feet to an angle point. From this angle point, Link G1 proceeds in an easterly direction
for approximately 9,200 feet to an angle point. This segment of Link G1 crosses a crude oil pipeline. From
this angle point, Link G1 proceeds in an east/northeasterly direction for approximately 2,200 feet to an
angle point. From this angle point, Link G1 proceeds in an easterly direction for approximately 6,600 feet
to an angle point. From this angle point, Link G1 proceeds in an east/southeasterly direction for
approximately 2,400 feet to an angle point. From this angle point, Link G1 proceeds in an easterly direction
for approximately 5,900 feet to intersection of Links G1, G2, and G3.

Link G2

From the intersection of Links F2, F3, G2, and G4, Link G2 proceeds in a southerly direction for
approximately 2,200 feet to the intersection of Links G1, G2, and G3. Link G2 crosses an existing
transmission line and a crude oil pipeline.

Link G3 (Bi-directional Link)

From the intersection of Links G1, G2, and G3, Link G3 proceeds in an easterly direction for approximately
1,200 feet to the intersection of Links G3, G4, and G51. Link G3 crosses an existing transmission line.

Link G4

From the intersection of Links F2, F3, G2, and G4, Link G4 proceeds in a south/southeasterly direction for
approximately 2,600 feet to the intersection of Links G3, G4, and G51, and 2. Link G4 crosses a crude oil
pipeline. :

Link G51 (Bi-directional Link)

From the intersection of Links G51, G52, and 12, Link G51 proceeds in a westerly direction for
approximately 3,600 feet to the intersection of Links G3, G4, and G51.

Link G52 (Bi-directional Link)

From the intersection of Links G52, H1, and I3, Link G52 proceeds in a westerly direction for approximately
7,300 feet to the intersection of Links G51, G52, and 12.

Link G6

From the intersection of Links F4, G6, and H1, Link G6 proceeds in a southeasterly direction for
approximately 700 feet to an angle point. From this angle point, Link G6 proceeds in a south/southeasterly
direction for approximately 2,000 feet to an angle point. This segment of Link G6 crosses two natural gas
pipelines. From this angle point, Link G6 proceeds in an east/southeasterly direction for approximately
10,200 feet to the intersection of Links F5, G6, and H2. This segment of Link G6 crosses a natural gas
pipeline.

Link H1

From the intersection of Links F4, G6, and H1, Link H1 proceeds in a south/southwesterly direction for
approximately 2,100 feet to an angle point. This segment of Link H1 crosses two natural gas pipelines.
From this angle point, Link H1 proceeds in a southwesterly direction for approximately 3,000 feet to an
angle point. From this angle point, Link H1 proceeds in a southerly direction for approximately 9,600 feet
to an angle point. This segment of Link H1 crosses three natural gas pipelines. From this angle point,
Link H1 proceeds in a south/southeasterly direction for approximately 2,300 feet to an angle point. From
this angle point, Link H1 proceeds in a southerly direction for approximately 12,000 feet to an angle point.
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This segment of Link H1 crosses two crude oil pipelines, a natural gas liquids pipeline, and two natural gas
pipelines. From this angle point, Link H1 proceeds in a westerly direction for approximately 2,400 feet to
an angle point. From this angle point, Link H1 proceeds in a west/southwesterly direction for approximately
2,000 feet to an angle point. This segment of Link H1 crosses a crude oil pipeline and US 285. From this
angle point, Link H1 proceeds in a west/northwesterly direction for approximately 2,200 feet to an angle
point. From this angle point, Link H1 proceeds in a westerly direction for approximately 6,700 feet to the
intersection of Links G52, H1, and I3.

Link H2

From the intersection of Links F5, G6, and H2, Link H2 proceeds in a southerly direction for approximately
12,800 feet to an angle point. This segment of Link H2 crosses three natural gas pipelines, two crude oil
pipelines, and a natural gas liquid pipeline. From this angle point, Link H2 proceeds in a
south/southwesterly direction for approximately 2,200 feet to an angle point. From this angle point, Link
H2 proceeds in a southerly direction for approximately 26,800 feet to an angle point. This segment of Link
H2 crosses CR 109 and four natural gas pipelines. From this angle point, Link H2 proceeds in a
southwesterly direction for approximately 4,200 feet to an angle point. From this angle point, Link H2
proceeds in a west/southwesterly direction for approximately 7,800 feet to an angle point. This segment of
Link H2 crosses a crude oil pipeline, US 285, and two natural gas pipelines. From this angle point, Link
H2 proceeds in a southwesterly direction for 1,100 feet to the intersection of Links H2, J21, and J22.

Link I1

From the intersection of Links F1, G1, and H, Link 11 proceeds in a south/southwesterly direction for
approximately 7,600 feet to an angle point. From this angle point, Link I1 proceeds in a west/southwesterly
direction for approximately 3,000 feet to an angle point. From this angle point, Link I1 proceeds in a
south/southwesterly direction for approximately 34,600 feet to the intersection of Links 11, K11, and K2.
This segment of Link 11 crosses CR 112, four natural gas pipelines, and an existing transmission line.

Link 12

From the intersection of Links G51, G52, and 12, Link I2 proceeds in a southerly direction for approximately
3,600 feet to an angle point. From this angle point, Link 12 proceeds in a southeasterly direction, parallel
to an existing transmission line, for approximately 10,100 feet to the intersection of Links 12, 13, J1, and
J21.

Link I3

From the intersection of Links G52, H1, and I3, Link I3 proceeds in a southerly direction for approximately
1,200 feet to an angle point. From this angle point, Link I3 proceeds in a southerly direction for
approximately 1,000 feet to an angle point. From this angle point, Link I3 proceeds in a southerly direction
for approximately 8,600 feet to the intersection of Links 12, I3, J1, and J21.

Link J1

From the intersection of Links 12, I3, J1, and J21, Link J1 proceeds in a southerly direction for
approximately 7,400 feet to an angle point. This segment of Link J1 crosses a natural gas pipeline and
CR 110. From this angle point, Link J1 proceeds in a south/southwesterly direction for approximately 5,900
feet to an angle point. From this angle point, Link J1 proceeds in a southeasterly direction for approximately
3,300 feet to an angle point. This segment of Link J1 crosses FM 2007. From this angle point, Link J1
proceeds in a southerly direction for approximately 15,300 feet to an angle point. From this angle point,
Link J1 proceeds in a southerly direction for approximately 5,600 feet to an angle point. This segment of
Link J1 crosses CR 112. From this angle point, Link J1 proceeds in a southerly direction for approximately
12,300 feet to an angle point. This segment of Link J1 crosses CR 111. From this angle point, Link J1
proceeds in a southerly direction for approximately 2,200 feet to an angle point. From this angle point, Link
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J1 proceeds in a southerly direction for approximately 6,100 feet to the intersection Links J1, J5, J6, and
J7.

Link J21

From the intersection of Links 12, I3, J1, and J21, Link J21 proceeds in a southeasterly direction, parallel
to an existing transmission line, for approximately 4,100 feet to an angle point. From this angle point, Link
J21 proceeds in an east/southeasterly direction for approximately 2,300 feet to an angle point. This
segment of Link J21 crosses FM 2007. From this angle point, Link J21 proceeds in a southerly direction
for approximately 1,100 feet to an angle point. This segment of Link J21 crosses a natural gas pipeline.
From this angle point, Link J21 proceeds in a southeasterly direction, parallel to an existing transmission
line, for approximately 13,700 feet to the intersection of Links H2, J21, and J22. This segment of Link J21
crosses three natural gas pipelines.

Link J22

From the intersection of Links H2, J21, and J22, Link J22 proceeds in a southeasterly direction, parallel
to an existing transmission line, for approximately 2,500 feet to the convergence of Link J22 to Link J3.

Link J3

From the convergence of Link J22 to Link J3, Link J3 proceeds in a southeasterly direction, parallel to an
existing transmission line, for approximately 5,900 feet to an angle point. From this angle point, Link J3
proceeds in a southerly direction for approximately 15,000 feet to an angle point. This segment of Link J3
crosses an existing transmission line and two natural gas pipelines. From this angle point, Link J3 proceeds
in a southeasterly direction for approximately 2,200 feet to an angle point. This segment of Link J3 crosses
a crude oil pipeline. From this angle point, Link J3 proceeds in a southerly direction for approximately
18,200 feet to the intersection of Links J3, J4, and K4. This segment of Link J3 crosses the Reeves and
Pecos counties boundary.

Link J4

From the intersection of Links J3, J4, and K4, Link J4 proceeds in a westerly direction for approximately
12,300 feet to the intersection of Links J4, J5, and J8. Link J4 crosses the Reeves and Pecos counties
boundary.

Link J5 (Bi-directional Link)

From the intersection of Links J4, J5, and J8, Link J5 proceeds in a westerly direction for approximately
10,400 feet to the intersection of Links J1, 45, J6, and J7. Link J5 crosses a crude oil pipeline.

Link J6

From the intersection of Links J6, K2, and K3, Link J6 proceeds in an easterly direction for approximately
34,000 feet to the intersection of Links J1, J5, J6, and J7. Link J6 crosses an existing transmission line,
Barrilla Draw, and two natural gas pipelines.

Link J7

From the intersection of Links J1, J5, J6, and J7, Link J7 proceeds in a southerly direction for
approximately 5,800 feet to an angle point. From this angle point, Link J7 proceeds in a southeasterly
direction for approximately 2,400 feet to an angle point. This segment of Link J7 crosses a crude oil
pipeline. From this angle point, Link J7 proceeds in a southerly direction for approximately 19,100 feet to
an angle point. This segment of Link J7 crosses the Reeves and Pecos counties boundary. From this
angle point, Link J7 proceeds in a south/southeasterly direction for approximately 3,300 feet to an angle
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point. From this angle point, Link J7 proceeds in a southerly direction for approximately 3,900 feet to the
intersection of Links J7, K5, and L1.

Link J8

From the intersection of Links J4, J5, and J8, Link J8 proceeds in a southerly direction for approximately
19,000 to an angle point. This segment of Link J8 crosses the Reeves and Pecos county boundaries.
From this angle point, Link J8 proceeds in a south/southeasterly direction for approximately 2,900 feet to
the intersection of Links J8, K4, and K5.

Link K11

From the intersection of Links 11, K11, and K2, Link K11 proceeds in a south/southwesterly direction for
approximately 7,900 feet to an angle point. This segment of Link K11 crosses two natural gas pipelines.
From this angle point, Link K11 proceeds in a southwesterly direction for approximately 3,200 feet to an
angle point. From this angle point, Link K11 proceeds in a south/southwesterly direction for approximately
25,400 feet to an angle point. This segment of Link K11 crosses a natural gas pipeline. From this angle
point, Link K11 proceeds in a south/southeasterly direction for approximately 4,800 feet to an angle point.
This segment of Link K11 crosses CR 310 and an existing transmission line. From this angle point, Link
K11 proceeds in an east/southeasterly direction, parallel to an existing transmission line, for approximately
2,100 feet to an angle point. From this angle point, Link K11 proceeds in an east/southeasterly direction,
parallel to an existing transmission line, for approximately 42,200 feet to an angle point. This segment of
Link K11 crosses Barrilla Draw. From this angle point, Link K11 proceeds in a south/southeasterly
direction for approximately 1,200 feet to an angle point. From this angle point, Link K11 proceeds in an
easterly direction for approximately 2,300 feet to an angle point. From this angle point, Link K11 proceeds
in an east/southeasterly direction, parallel to an existing transmission line, for approximately 14,000 feet to
an angle point. This segment of Link K11 crosses the Reeves and Pecos counties boundary. From this
angle point, Link K11 proceeds in an easterly direction for approximately 1,700 feet to the intersection of
Links K11, K12, and K3. This segment of Link K11 crosses an existing transmission line.

Link K12

From the intersection of Links K11, K12, and K3, Link K12 proceeds in an easterly direction for
approximately 500 feet to a point of convergence of Link K12 to Link L2.

Link K2

From the intersection of Links 11, K11, and K2, Link K2 proceeds in a southeasterly direction for
approximately 3,300 feet to an angle point. This segment of Link K2 crosses a natural gas pipeline. From
this angle point, Link K2 proceeds in a southeasterly direction for approximately 7,800 feet to an angle
point. These two segments of Link K2 parallel an existing transmission line. From this angle point, Link
K2 proceeds in a south/southwesterly direction for approximately 2,100 feet to an angle point. From this
angle point, Link K2 proceeds in an east/southeasterly direction for approximately 2,100 feet to an angle
point. From this angle point, Link K2 proceeds in a south/southeasterly direction, parallel to an existing
transmission line, for approximately 3,600 feet to an angle point. From this angle point, Link K2 proceeds
in a south/southwesterly direction for approximately 1,200 feet to an angle point. From this angle point,
Link K2 proceeds in an east/southeasterly direction for approximately 1,200 feet to an angle point. From
this angle point, Link K2 proceeds in a south/southeasterly direction, parallel to an existing transmission
line, for approximately 10,400 feet to the intersection of Links J6, K2, and K3.

Link K3

From the intersection of Links J6, K2, and K3, Link K3 proceeds in a south/southeasterly direction for
approximately 10,700 feet to an angle point. This segment of Link K3 crosses a natural gas pipeline. From
this angle point, Link K3 proceeds in a southeasterly direction for approximately 2,000 feet to an angle
point. Up to this angle point, Link K3 has paralleled an existing transmission line. From this angle point,
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Link K3 proceeds in a southerly direction for approximately 2,400 feet to an angle point. From this angle
point, Link K3 proceeds in an east/southeasterly direction for approximately 3,200 feet to an angle point.
This segment of Link K3 crosses Barrilla Draw. From this angle point, Link K3 proceeds in a southeasterly
direction, parallel to an existing transmission line, for approximately 5,000 feet to an angle point. This
segment of Link K3 crosses Barrilla Draw. From this angle point, Link K3 proceeds in a southerly direction
for approximately 1,200 feet to an angle point. This segment of Link K3 crosses a natural gas pipeline.
From this angle point, Link K3 proceeds in an east/southeasterly direction for approximately 2,000 feet to
an angle point. From this angle point, Link K3 proceeds in a southeasterly direction, parallel to an existing
transmission line, for approximately 4,000 feet to an angle point. From this angle point, Link K3 proceeds
in a southerly direction for approximately 4,600 feet to an angle point. From this angle point, Link K3
proceeds in an easterly direction for approximately 4,200 feet to an angle point. From this angle point, Link
K3 proceeds in a southeasterly direction, parallel to an existing transmission line, for approximately 14,400
feet to an angle point. This segment of Link K3 crosses the Reeves and Pecos counties boundary. From
this angle point, Link K3 proceeds in a south/southeasterly direction for approximately 1,800 feet to the
intersection of Links K11, K12, and K3.

Link K4

From the intersection of Links J3, J4, and K4, Link K4 proceeds in a southerly direction for approximately
4,600 feet to an angle point. From this angle point, Link K4 proceeds in a southwesterly direction for
approximately 3,600 feet to an angle point. From this angle point, Link K4 proceeds in a southerly direction
for approximately 2,100 feet to an angle point. From this angle point, Link K4 proceeds in a
south/southwesterly direction, parallel to an existing transmission line, for approximately 14,500 feet to the
intersection of Links J8, K4, and K5.

Link K5

From the intersection of Links J8, K4, and K5, Link K5 proceeds in a south/southwesterly direction, parallel
to an existing transmission line, for approximately 13,700 feet to an angle point. From this angle point, Link
K5 proceeds in a westerly direction for approximately 3,200 feet to the intersection of Links J7, K5, and
L1.

Link L1

From the intersection of Links J7, K5, and L1, Link L1 proceeds in a southerly direction for approximately
5,300 feet to the intersection of Links L1, L2, and Z.

Link L2

From the point of convergence of Link K12 to Link L2, Link L2 proceeds in an easterly direction for
approximately 2,200 feet to the intersection of Links L1, L2, and Z. Link L2 crosses an existing
transmission line.

Link Z

From the intersection of Links L1, L2, and Z, Link Z proceeds in an easterly direction for approximately
900 feet to an angle point. This segment of Link Z crosses two existing transmission lines. From this angle
point, Link Z proceeds in a southerly direction for approximately 1,000 feet to an angle point. This segment
of Link Z crosses an existing transmission line. From this angle point, Link Z proceeds in a southerly
direction for approximately 300 feet to the Solstice Station.
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